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E. Hanlon’s first “Natural” plant built in 1908, 
was the forerunner of pioneering in the development of motor fuels 


that were partners with the automobile in making possibl d 





transportation, contributing much toward the Victories of two World- 


Wars ... with the experience of the past, STA-VOL-ENE the “Natural” 
known throughout the World, will contribute much to the many new 
developments forecast for tomorrow. 
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; Typical examples of the improved 
Quimby line of pumps for the chemical 
industries are the two centrifugal pumps 
illustrated here: Removable split gland 
and swing bolt, with seven rings of 
packing, and an extra-heavy shaft 
having less than three-thousandths de- 
flection at 3500 rpm, reduce packing 
troubles to a minimum. Impellers are 
of improved design, high efficiency, 
low-entrance-loss modified Francis type. 
Dual wearing rings effectively maintain 
impeller in hydraulic balance. New 
bulletin now available. If you have a 
pumping problem, send for the Quimby 
Pump engineer. 
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Crude-Oil Production 
By States—Page 324 


on newest producibility report from the Dis- 

trict 3 subcommittee on reserves and develop- 
ment showing the 5-state area to be currently pro- 
ducing nearly 230,000 bbl. per day above the sus- 
tainable rate becomes highly significant in view 
of record output last week and still higher quotas 
for April. The periodical report concluded that 
Alabama, Arkansas, Louisiana, Mississippi and 
Texas could sustain a combined average producing 
rate of 2,690,131 bbl. daily for the 6-month period 
ending September 30. This sustainable rate is 
228,713 bbl. below the March allowable of 2,918,- 
844 bbl. daily and is 16,955 bbl. less than the actual 
output in January. 


PETAL, the report discloses, can sustain produc- 

tion of 2,121,475 bbl. per day for the next 6 
months but this figure is 176,517 bbl. less than 
the March allowable. The April quota assigned 
to Texas by the Petroleum Administration for 
War totals 2,330,000 bbl. daily, including 160,000 
bbl. of natural gasoline and condensate, or a grand 
total of 208,525 bbl. above the producibility rate 
determined by the District 3 subcommittee, Cur- 
rent crude oil production in Texas is estimated at 
2,159,000 bbl. which is 37,525 bbl. per day greater 
than the sustainable productivity rate. Upper and 
lower Gulf Coast, South Texas, North Texas and 
Central West Texas are the five Texas districts 
in which January production exceeded the sub- 
committee’s sustainable determinations. East 
Texas, including border counties, and West Texas 
are the districts which contain the bulk of re- 
serve productive capacity. Mississippi is pro- 
ducing above its sustainable capacity while 
Louisiana and New Mexico have something in 
reserve. 


REUDS producing sweet crude oil, the report 

shows, are being drawn upon beyond their 
sustainable productive capacity. The March anal- 
ysis gives no consideration to the types of crudes 
necessary for the war effort nor the adequacy of 
field tankage and pipe-line capacities. The con- 
clusion is inescapable, however, that sweet-oil re- 
serves must be restored by deeper drilling or new 
fields. The demands of war on sweet-oil fields 
may also force or hasten the use of sulfur crudes 
to a much higher percentage in refinery operations 
throughout the country. 
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CRUDE-OIL STOCKS 219,486,000 bbl. as of March 17 
—up 726,000 bbl. One year ago 236,119,000 bbl. 


GASOLINE STOCKS 98,882,000 bbl. as of March 17— 
up 1,572,000 bbl. One year ago 84,688,000 bbl. 


RESIDUAL FUEL-OIL STOCKS 43,718,000 bbl. as of 
March 17—down 432,000 bbl. One year ago 51,716,- 
000 bbl. 


GAS OIL AND DISTILLATE STOCKS 26,483,000 bbl. 
as of March 17—down 518,000 bbl. One year ago 
31,620,000 bbl. 


CRUDE OIL PRODUCTION 4,782,300 bbl. as of March 
24—up 18,600 bbl. One year ago 4,386,550 bbl. 


REFINERY RUNS 4,773,000 bbl. daily week ended 
March 17—down 4,000 bbl.. One year ago 4,488,- 
000 bbl. 
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Industry Plans Relief Measures 
In Adverse Income-Tax Decision 


ar legal talent of the industry 

concentrated this week on prep- 
aration of a brief supporting appli- 
cation for a rehearing of the F.H.E. 
Oil Co. and Fleming-Kimbell Corp. 
tax case before the Fifth Circuit 
Court of Appeals. The Fifth Cir- 
cuit Court decision March 6 in the 
so-called F.H.E. case has provoked 
nation-wide discussion and study of 
tax aspects because of.the ruling 
that intangible drilling costs must 
be construed as a capital investment 
and that the nearly universal prac- 
tice of charging off such expenses 
on a calendar or fiscal year basis is 
illegal. 

Potentially, the decision is the se- 
verest blow ever dealt the oil in- 
dustry. Top management, oil attor- 
neys and tax experts agree, how- 
ever, that the industry has at least 
four possible methods of relief: 


1. If the Fifth Circuit Court grants 
application for rehearing—a decision 
will be rendered on this point April 
10 or 11—there is strong possibility 
that the industry’s legal talent can 
present sufficient “law” to reverse 
or modify the March 6 decision. 

2. If appeal for rehearing is de- 
nied, the case may be taken to the 
Supreme Court. 

3. The commissioner of internal 
revenue is under no compulsion to 
revise regulations on oil and gas 
taxation because of the Fifth Cir- 
cuit Court decision, and may choose 
to continue the present option on 
the tax treatment of drilling costs 
until the issue is decided by the 
Supreme Court. 

4. If relief is denied by the courts, 
the industry may take the question 
to Congress with request that the 
revenue law be made specific in 
granting the option of considering 
intangible drilling costs either as a 
current operating expense and there- 
fore deductible for income-tax pur- 
poses or treating such as a capital 
investment recoverable over the 
producing life of the property. 

All angles of the Circuit Court de- 
cision, the relief possibilities, the 
probable impact on the industry and 
plans for rectifying the potential 
damage will be discussed next week 
at St. Louis where members of the 
general depletion committee will 
assemble. The committee is com- 
posed of 43 representatives from as 
many oil trade associations scattered 
throughout the producing states. 
J. C. Hunter, Abilene, Tex., presi- 
dent of the Mid-Continent Oil & 
Gas Association, and Russell B. 
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Brown, Washington, general counsel 
for the Independent Petroleum As- 
sociation of America, are cochair- 
men of the industry’s general deple- 
tion committee. 

At least two bills had been in- 
troduced in Congress this week pro- 
viding for amendments to Section 
23 (m) of the internal revenue code 
by adding to it the exact text of 
the treasury department regulation 
under which the industry has oper- 
ated for several years. 


Appeal Period Extended 


The normal period of 21 days in 
which petitioners have the privilege 
of appealing for rehearing before 
circuit courts was extended 15 days 
in the F. H. E. case. Applications for 
rehearing must be accompanied by 
a brief supporting the plea. Argu- 
ments in the F.H.E. brief, it is un- 
derstood, will refer the court to 
numerous points which, attorneys 
feel, may have been overlooked in 
reaching the March 6 decision. For 
example, the brief will show that the 
House ways and means committee in 
1942 recommended and Congress en- 
acted the revenue law substantially 
unchanged so far as it applies to 
depreciation and depletion in the 
petroleum industry. This argument 
will be advanced to show the Fifth 
Circuit Court that Congress, by re- 
fusal to change treasury department 
regulations, has approved the long 
practice of considering intangible 
drilling costs as expense items. 

Furthermore, it will be shown in 
the F.H.E. plea for rehearing that 
facts in the case constitute an iso- 





Canada Extends 
Tax Inducement 


OTTAWA, Ont.—Announce- 
ment has been made that the 
tax concessions granted by 
the Canadian government to 
encourage oil development, 
and which would have expired 
on March 31, will be contin- 
ued to the end of 1945. The 
conditions allow deduction of 
50 per cent of the cost of deep 
test wells in unproven areas in 
computing income-tax pay- 
ments. Operating companies 
can.thus write off such costs 
over a much shorter period 
than would otherwise be pos- 
sible. 











lated issue and do not necessarily 
represent usual conditions in the in- 
dustry. 

As the circuit court decision point- 
ed out, the Bureau of Internal Reve- 
nue has not liked its own regulation 
which gives operators the option of 
either capitalizing intangible drill- 
ing expenses or treating them as 
operating expenses, but the bureau 
has taken the position that this op- 
tion was required by law. 


Now the court says that this op- 
tion is not only improper under the 
law but is actually prohibited by it, 
and that intangible drilling costs 
may not be deducted from income 
tax computations as a current oper- 
ating expense under any conditions. 

For several years various court de- 
cisions have attempted to narrow 
the application of the regulation by 
disallowing the deduction of drill- 


‘ing costs under certain special con- 
‘ditions. The facts in the F.H.E. case 


versus the Commissioner of Internal 
Revenue, suggest that here again 
the particular set of circumstances 
involved may have justified the bu- 
reau’s contention that the drilling 
costs should have been capitalized 
instead of deducted as current ex- 
pense. However, the court went be- 
yond the particular facts at hand, 
and apparently beyond the conten- 
tion of the bureau, by declaring that 
the entire regulation was invalid 
and without support of law. 

The bureau is expected to issue a 
statement this week regarding its 
future action under this decision. 
Some oil men have expressed the 
opinion that if the decision should 
be applied retroactively to the in- 
come tax returns it would mean 
bankruptcy for many producers. 

Will Curtail Drilling 

Even without retroactive applica- 
tion, the decision will mean that 
the industry cannot afford to drill 
many wells so long as the present 
high federal tax rates continue. This 
view is shared by officials of the 
Petroleum Administration for War 
and some other government agen- 
cies familiar with oil and gas pro- 
duction methods. Although the de- 
cision applies only to the oil and 
gas regulation, it implies a similar 
threat to the mining industry which 
has also operated under depletion 
and development deductions. 

The gist of the Circuit Court’s de- 
cision appears to be that since Con- 
gress has permitted oil and gas pro- 
ducers to deduct the depletion al- 
lowance of 27% per cent of gross 
income, annually, it did not intend 
to permit drilling costs to be treated 
as current expenses. The court’s in- 
terpretation is that a well, like any 
other relatively permanent structure 
or equipment, is a capital improve- 
ment, and the exhaustion of capital 
investments is to be taken care of 
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by depreciation and depletion  al- 
lowances from year to year. 

The practical effect of this deci- 
sion is to cause a large increase in 
the federal taxes which must be 
paid by owners of oil and gas prop- 
erties. In the past they have had 
the option, so to Speak, of paying 
their earnings to the government in 
the present high taxes or of em- 
ploying the money in drilling new 
wells and deducting the cost as 
current operating expenses. If they 
can no longer deduct the major 
portion of their drilling costs, the 
chances are that many of them will 
not drill. Some actually will not 
have the money to drill new wells 
while others will figure that the 
risks are too great to justify the ex- 
penditure. 

Brown, the I.P.A.A. attorney, in 
eommenting on the decision said: 

“T have discussed the problem cre- 


ated by the court decision with rep- 
resentatives of the Bureau of Inter- 
nal Revenue and of agencies con- 
cerned with petroleum supply, in 
addition to many in the industry. 
The impressions I have gained from 
these discussions may be summarized 
as follows: 

“1. If the court decision which in- 
validated the regulation of the bu- 
reau becomes final, the immediate 
effect will be to seriously impair 
the drilling and producing program 
of the oil industry; eventually many 
independent producers will be forced 
out of business. 

“2. There must eventually be con- 
gressional correction of the law to 
legalize in substance the regulation 
which the court held to be invalid. 

“3. It does not seem likely that 
the Bureau of Internal Revenue will 
permit the effect of this decision 
to be applied retroactively.” 


Creole Plans for Venezuelan 
Refinery Are Pregressing 


EW YORK.—Plans for the con- 

struction of a new major refin- 
ery in Venezuela are progressing 
satisfactorily, A. T. Proudfit, recent- 
ly elected president of the Creole 
Petroleum Corp., explained here 
this week at a press conference. 
Proudfit, whose headquarters are 
in Caracas, Venezuela, is here for a 
visit with Horry F. Prioleau, execu- 
tive vice president of Creole, and 
other company officials. 

The refinery, Proudfit explained, 
is to be built in accordance with an 
agreement with the Venezuela Gov- 
ernment as provided by the coun- 
try’s oil laws. The new refinery will 
have a capacity between 40,000 and 
50,000 bbl. daily and will represent 
an expenditure including all the 
other construction that will be nec- 
essary of approximately 50 million 
dollars. Selection of the plant loca- 
tion has narrowed, Proudfit said, to 
three sites in western, middle and 
eastern Venezuela. While construc- 
tion of the refinery proper is a post- 
war project other work will start 
as soon as site is selected: The re- 
finery will include a large catalytic 
cracking unit with a small lubricat- 
ing-oil plant. Proudfit explained 
that Creole has found that certain 
Venezuela crudes were particularly 
well suited for lubricants and also 
would refine high-grade diesel fuels. 

Since the first of the year, accord- 
ing to Proudfit, Venezuela crude- 
oil production has ranged from 750,- 
000 to 800,000 bbl. daily with Cre- 
ole’s output in excess of 400,000 bbl. 
per day. He said that in order to 
give full support to the war effort 
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the country’s crude-oil production 
was expanded rapidly, resulting in 
development practices which would 
not have taken place under normal 
conditions. 

In regard to future markets, the 
head of what is now the largest 
single crude-oil producing company 
in the oil world, said that Venezuela 
operators would endeavor to dis- 
pose of the country’s output in 
about the same markets as before 
the war. This will include Europe, 
which furnished the outlet for much 
of Venezuela’s crude oil and prod- 
ucts in prewar days. He predicted 
that the imports of heavy fuel oils 
to the United States would probably 
increase in the postwar period. He 
had no comment as to the probable 
total markets for Venezuela produc- 
tion in the postwar period. 

Concerning developments in east- 
ern Venezuela, Proudfit said that 





Index Ready Now 


The complete editorial index 
of The Oil and Gas Journal 
for 1944 is now available and 
copies have been sent to read- 
ers who have requested them. 
Conforming to practice in pre- 
vious war years, this index is 
bound separately, as a 32-page 
folder. It will be sent without 
charge to all subscribers re- 
questing a copy. Address re- 
quests to Circulation Depart- 
ment, P. O. Box 1260, Tulsa. 











his company would shortly have a 
pipe-line capacity up to 135,000 bbl. 
daily not including the 38,000-bbl. 
deliveries to Caripito. Engineers of 
his company are making studies to 
govern future operations in the El 
Roble field where retrograde con- 
densate is available. Recent discov- 
eries in shallow production have 
added to the reserves of the San 
Joaquin field. Creole, he said, added 
600 million barrels to its Venezuela 
oil reserves last year. 

Proudfit praised the cooperation 
that the oil companies are receiving 
from the Venezuelan Government. 
He said that his company last year 
spent 4 million dollars in housing 
for employes in Venezuela. 

In outlining the company policy 
of ‘training nationals for all types 
of Venezuela work he ‘said that 
Creole’s chief production engineer 
and chief geologist are nationals. 
Schools of various types have been 
established and literacy among the 
company’s 8,500 national employes 
in’ western Venezuela has increased 
from 28 to about 90 per cent. 


French Seek Crude 
To Resume Refining 


EW YORK.—Members of a 

French commercial commission 
now in the United States are re- 
ported to be seeking approximately 
30,000 bbl. daily of crude oil as a 
start in the resumption of refinery 
operations in France. 

The commission reports that op- 
erations at three refineries in the 
Mediterranean area can be resumed 
with only minor repairs necessary 
and smaller operations are possible 
in the North Seine area. The com- 
mission is also seeking equipment 
and credit to quickly rehabilitate 
other French refineries. 

France, before the war, had mod- 
ern refineries with a total capacity 
of approximately 135,000 bbl. daily. 
Some of: these plants were largely 
destroyed as a result of bombing 
and the transfer of equipment to 
Germany. Previous to the war 
French refineries got a part of their 
crude-oil supply from the Iraq Pe- 
troleum Co., Ltd., of which the 
French Government is one-fourth 
owner. This crude is now going to 
the British refinery at Haifa, Pal- 
estine, and is not available for 
French plants. 

It is understood that Allied pe- 
troleum officials are having diffi- 
culty in securing 30,000 bbl. daily 
for the French refineries due to the 
generally tight crude-oil situation 
and the lack of additional transpor- 
tation facilities. Part of the required 
supply may be furnished by the 
Arabian American Oil Co. from its 
Arabian fields. 
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OPA Moves to Simplify and 
Expedite Subsidy Revisions 


ASHINGTON, — With the is- 

suance of the list of revisions 
to the list of pools included in the 
stripper-well subsidy plan effective 
March 1, the Office of Price Ad- 
ministration will also revise RMPR 
436 to make monthly revisions sim- 
pler and faster. 

No changes will be made in policy 
affecting the program. The list of 
approved pools will be removed 
from RMPR 436, and incorporated 
in an order to the regulation. Subse- 
quent changes in the list will be is- 
sued as amendments to this order, 
and numbered serially for easier ref- 
erence both by OPA and the in- 
dustry. 

The first order, to be issued 
shortly, will include the following 
additions and depletions to the 
stripper-well list. 

Pools added under the .9-bbl.-a- 
day provision and subsidy in cents 
per barrel: 

Indiana: Patton, Wabash, at 35. 

Kansas: Dexter, Cowley, at 25; 
Faubia, Rooks, at 25; Hammer, Bar- 
ton, at 20. 

Kentucky: Reed, Henderson, at 20. 

Oklahoma: Naval Reserve, South, 
Osage, at 20; Haydensville (Dutch- 
er), Okfuskee, at 25; Jesse (Gil- 
crease), Pontotoc, at 25. 

Texas: Harper, Ector, .at 20. 

High cost pools added include: 

Mississippi: Carey, Sharkey, at 33. 

Kansas: Deerhead-Viola, Barber, 
at 35; Valley Center, Sedgwick, 
at 35. 

New Mexico: East Lusk, Lea, at 
35; Loco Hills, Eddy, at 17. 

Ten Texas pools, most of them 
new pools brought in after January 
1, 1944, will be deleted from the 
eligible list. These include: Garrett, 
Holliday, Luke and Ord, all in 
Archer County; Williams, Coleman, 
County; Woodbine, Cooke County; 
Ellis-Strawn, Jack County; Noodle 
Central, Jones County; Batchler 
and Ewalt, Throckmorton County; 
Walsh, Young County. 

A tentatively approved partial list 
for inclusion April 1, 1945, will re- 
port the following pools: 


Arkansas: McDonald, New, 
Quachita, at 20. 

Kentucky: Livermore, McLean, 
at 35. 


Kansas: Ackerland, Leavenworth, 
at 35; Ferguson, East, Elk, at 35. 

Oklahoma: Homestake, Seminole, 
at 25; Perryman, Tulsa, at 35. 

Two pools will be deleted: Gar- 
ber, North, Garfield, Oklahoma, a 


gas pool, and Livermore (Mc- 
Closky), McLean, Kentucky. No 
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high cost pools are included in the 
April 1 list thus far. 

Applications, by states, for the in- 
clusion under the high-cost pro- 
visions as of March 1, the Petro- 
leum Branch of OPA reports are 
as follows: Arkansas, 9; California, 
15; Illinois, 15; Indiana, 2; Kansas, 
51; Kentucky, 3; Louisiana, 9; Mich- 
igan, 7; Mississippi, 1; Nebraska, 2; 
New Mexico, 10; Oklehoma;. -56; 
Texas, 53; Wyoming, 5. 

Of these, four in Oklahoma and 
one in Texas have been disapproved; 
two in Arkansas, two in Kansas, 
three in New Mexico, five in Texas 
and one each in Mississippi, Ne- 
braska and Oklahoma have been 
approved. Four in Oklahoma and 
two in Texas have been found eli- 
gible under the 9-bbl.-a-day pro- 
vision rather than the high-cost pro- 
vision. Several applications have 
been withdrawn, including one each 
in California, [llinois, Michigan, 
Oklahoma, and two in Texas. 

Any extraordinary expenses for 
any single quarter should be fully 
explained in a statement accom- 
panying the cost form, OPA said, 
to save further correspondence ask- 
ing fuller information. 

Tax costs and insurance should 
be reported as costs applying to 
production in each quarter, OPA 
said, pointing to delays resulting 
from applicants reporting such costs 
as applying only to the base quar- 
ter when actually they applied pro- 
portionately to the entire year. 


Geophysicists to Hold 
Wartime Meeting 


The fifteenth annual meeting of 
the Society of Exploration Geophysi- 
cists will be held in Tulsa on April 
4. In compliance with the Office of 
Defense Transportation regulations, 
it will be attended by less than 50 
persons from outside the local area. 

Conscious of the importance of 
prompt interchange of information 
about the newest geophysical tech- 
niques, the society is holding three 
local meetings, in Tulsa, Houston, 
and Dallas. The Tulsa meeting is 
designated as the official meeting, 
at which the results of the mail bal- 
loting for new officers will be an- 
nounced, and the newly elected of- 
ficials installed. 

At the Tulsa meeting, in addition 
to the official business matters 
transacted, a total of 16 papers will 
be presented and discussed, while 
23 others will be read by title. 


April Production 
Rate at New High 


ASHINGTON.— The daily pro- 

duction rate of 5,156,960 bbl. of 
all petroleum liquids certified to the 
oil-producing states for April by Pe- 
troleum Administration for War is 
an increase of 38,200 bbl. above the 
previous all-time record rate certi- 
fied for March. The April certifica- 
tion includes 4,827,800 bbl. daily of 
crude oil and 329,160 bbl. of nat- 
ural gasoline and other petroleum 
liquids. 

Halting of the normal decline is 
attributed chiefly to increases of 15,- 
000 to 20,000 bbl. daily through sec- 
ondary-recovery operations. In Okla- 
homa, new discoveries and continued 
development of the West Edmond 
field account for the higher produc- 
‘tive capacity. In the Rocky Moun- 
tain states the rate is 1,000 bbl. high- 
er than that certified for March, 
made possible by development in the 
Rangely, Wilson Creek and Powder 
Wash fields of Colorado. California’s 
productive capacity is increased by 
continued favorable results of the 
development program in Elk Hills, 
Buena Vista and other areas. The 
increase over the March certifica- 
tion is 11,200 bbl. daily. 

Following are the daily rates of 
production certified for each state 
for April 1945, and the actual pro- 
duction for April 1944: 

PRODUCTION RATES IN BARRELS 

PER CALENDAR DAY 
-—— April 1945 ——, 
Cert. total Est. natural 
Petroleum Gasoline and 

















liquids condensate 
District 1— 
New York ....... 13,000 be 
Pennsylvania .... 40,300 1,300 
West Virginia .... 14,700 6,500 
Total . 68,000 7,800 
District 2— 
Pe ik Ei 217,000 12,000 
Indiana .......... 12,500 oat 
Kansas ....... 278,300 4,300 
Kentucky ........ 35,200 3,200 
Michigan ........ 47,700 700 
Nebraska ........ 1,000 say 
EE Oe 8,600 600 
Oklahoma 395,500 28,000 
Total 995,800 48,800 
District 3— 
Alabama ... 300 ’ 
Arkansas ..... : 85,200 5,200 
Louisiana ........ 400,000 40,000 
Mississippi 53,000 a 
New Mexico . 109,000 4,900 
Texas . 2,330,000 160,000* 
Total 3 .. 2,978,400 210,100 
District 4— 
Colorado 10,500 = 
Montana ree 23,300 300 
Wyoming ........ 103,600 3,600 
Total 1 , 137,400 3,900 
District 5— 
Cafifornia 977,360 58,5607 
Total U. S. .... 5,156,960 329,160 


*Includes 16,000 bbl. daily average sep- 
arator condensate over and above antici- 
pated plant production. jIncludes 4,800 
bbl. daily average Paloma condensate pro- 
duction. 
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In the Allied drive to and beyond the Rhine these tank truck and trailer units, capable of hauling 5,000 gal., played a vital part in 
sustaining supplies of gasoline to mechanized equipment and to the amphibious fleet 





THIS WEER 


REFINING—Refiners fighting Oklahoma’s proposed 1- 
cent tax on gasoline at plant declare they would move 
from state and ship gasoline back into Oklahoma... . 
{Workers released from Whitehorse refinery following 
abandonment of Canol project to be recruited for service 
in high-octane plants in United States and Bahrein Island. 
.. . {Increased demurrage charges on tank cars, sched- 
uled to end March 31, continued to June 1... . “Situa- 
tion intensely critical” ODT director says... . 


TRANSPORTATION— All-time record of 2,042,530 bbl. 
of oil and products moved daily to Atlantic seaboard 
by all types of transportation week ended March 10.... 
Much of it military supplies. ....Tank cars delivered 
daily average of 546,447 bbl. to East Coast week ended 


March 17... . Highest record since September... . {Pipe 
lines continue performance above rated capacity... . Big 
Inch delivering 318,205 bbl. crude daily to New York- 


Philadelphia terminals. . . {Freight transportation 
critical owing to manpower and equipment shortages. . 


NATURAL GAS—FPC hearings on natural-gas re- 
serves, scheduled to open May 1, postponed to “late 
summer or early fall” to allow time for acquiring more 
data. ... {Kansas Legislature authorizes city of Hugoton, 
in heart of big gas field, to drill its own well. . . 

{Operators aroused by proposition to tax natural gas 
in Oklahoma 2 cents a thousand. . . . Would have to 
“abandon exploration and drilling.” .. . {FPC informed 
Chicago Corp. plans to drill 30 wells in Carthage field, 
East Texas, to supply T. G. & T. Co.’s West Virginia line. 


TIRES—Strikes curtailing tire production “raising hell” 
with Army program, declares General Sayler, chief of 
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ordnance in European theater. .. . “Riding toward vic- 
tory on inflated rubber; farther we go, bigger becomes 
transportation problems.” ... {War in Europe being 
fought on rubber,” says Director Johnson, of ODT. 
“Every motorist must nurse along his vehicle as if it 
were the last until victory over Tokyo.” ... {Thirteen 
emergency carbon-black plants in Southwest expected 
to be operating July 1. . . . Production now behind 
schedule 14,000,000 lb. monthly. ... 


ECONOMICS—Subsidies disguise cost of oil, says 
Chairman Hallanan, production committee, PIWC... . 
“People will pay quarter billion dollars more for oil 
products this year than they think they are paying.” ... 
qOil men to meet in St. Louis April 4 to discuss federal 
court ruling that drilling is “capital investment, no part 
of which can be called expense,” for tax purposes. . . 

qChairman Culberson, Texas Railroad Commission, warns 
oil and gas operators to get together on conservation 
measures or prepare for federal control. ... “FPC is 
heading that way in a hurry right now,” he says... . 


PRODUCTION— Six companies in West Edmond field 
asks Corporation Commission to lower well allowable 
in Hunton lime zone. . .. Present allowable 150 bbl. 
daily, reduced from 200 last December 1. . . . Now 434 
wells producing from Hunton... . {Nation’s daily crude 
output up 18,600 bbl... . New high record 4,782,300 bbl. 
... Eastern region emerging from flood difficulties. . 


WAR— Mist which hid movements of Allied troops on 
part of Rhine front was oil fog. . . . {Germany’s oil out- 
put, as result of Allied bombings, has sunk to estimated 
45,000 tons monthly... . 
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German Oil Supply Now Reduced to 
— One-Fourth That of Year Ago 


by Henry D. Ralph 


Cea is running out of oil. 

Production of liquid fuels and 
lubricants from all sources within 
German-held territory is currently 
no more than one-fourth what it 
was a year ago, and every week of 
good bombing weather bites deeply 
into this ratio. 

The most drastic measures are 
being taken within the Reich to in- 
crease production and economize on 
consumption by every conceivable 
improvision and at almost any cost. 

First-hand reports from the fight- 
ing fronts testify to crippling short- 
ages of motor fuel for German Pas 
zer divisions, the Luftwaffe, and 
army transport, while information 
trickling out through neutral sources 
indicates that Germany’s internal 
motor transportation system is in an 
even worse situation. 

This is due to two things: (1) 
Ground advances of the Russian 
armies, which have captured the 
crude-oil fields and refineries of Ro- 
mania and Poland and a portion of 
Hungary, and also several synthetic- 
fuel plants in eastern Germany; (2) 
The carefully calculated, long- 
planned, and brilliantly executed 
campaign of the United States Army 
Air Forces and the British Royal 
Air Force to ferret out and bomb 
to destruction every oil installation 
in Nazidom. 


Now that spring brings better fly- 
ing weather, the communiques tell 
of heavy bombing raids on German 
refineries, benzol plants, and syn- 
thetic-fuel plants. It is known that 
the Germans are making the most 
desperate efforts to repair bombing 
damage immediately after each raid, 
and that they can do this with con- 
siderable success. But our bombers 
keep hitting them again, constantly 
undoing the work of the repair 
crews. It’s a race between destruc- 
tion and reconstruction, and our 
bombers are winning the race. 

Whether Germany will fold soon 
for lack of oil is something no ex- 
pert cares to predict, but those who 
follow the situation closely are con- 
fident that our aerial campaign 
against German oil is one of the 
most important factors in recent 
Allied successes, if not the decisive 
one. 

The Nazis have enough oil to con- 
tinue defensive warfare along their 
present battle lines for perhaps 
many months, and even to make 
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Going, Going—Gone? 


Germany's oil output has 
sunk to an estimated 45,000 
tons a month, according to a 
news dispatch from Paris. This 
is only 9 per cent of the pro- 
duction rate when the cease- 
less Allied bombing began last 
April. 











some local counterattacks. Germany 
can get along now with far less oil 
than she required a year ago, be- 
cause her area is smaller, there are 
fewer industrial and civilian needs 
to be met, lines of communications 
are shorter, most of the fighting is 
close to areas served by dense rail 
networks, the German strategy is 
now defensive instead of offensive, 
there is less motorized equipment 
left in Germany, and _ strenuous 
measures are being taken to convert 
to substitute fuels and to other 
means of transportation. 


However, the margin between 
even these limited needs and the 
production capacity still remaining 
is so small that Prime Minister 
Winston Churchill’s remark that 
“one strong heave” can win the war 
applies particularly to oil. 


U.S. Airmen Get Major Credit 


The major credit for Germany’s 
desperate oil situation goes to the 
U. S. Army Air Forces. Oil has al- 
ways been the No. 2 target on the 
bombing priority list. For a long 
time the No. 1 target was German 
fighter-plane factories—to wreck air 
defenses so that major attention 
could be given to oil. A period of 
exceptionally good bombing weath- 
er during February 1944—the “6 
days that shook Germany” — vir- 
tually completed this job and fin- 
ished the Luftwaffe as a strong de- 
fensive force. For the past year oil 
has been the No. 1 target. Russian 
conquests have permanently de- 
prived Germany of much of her 
former oil resources, but the AAF 
had almost eliminated the refiner- 
ies in Ploesti and many other re- 
fineries and synthetic plants in Hun- 
gary, Austria, and eastern Germany 
before the Russians arrived. 

Germany’s top production of lig- 


uid fuels from all sources has been 
variously estimated at between 15 
and 18 million metric tons annual- 
ly. Gen. H. H. Arnold, head of the 
AAF, stated that German oil con- 
sumption was once 1,400,000 metric 
tons per month. This would be 16,- 
800,000 tons per year, and probably 
was the situation a year ago, before 
loss of Romania and Poland and 
the start of the aerial campaign. 

- General Arnold also stated that 
by last September the production of 
German oil had been reduced 75 per 
cent. This would mean only about 
80,000 U. S. barrels per day of all 
liquid fuels for all military and ci- 
vilian uses in German-held territory. 
On February of this year Gen. 
Dwight Eisenhower’s headquarters 
in Europe announced that German 
gasoline production was only 20 per 
cent of what it had been in April 
1944. 

Various nonmilitary but reliable 
estimates are that during the win- 
ter of 1943-44 the natural crude-oil 
production in Axis Europe was be- 
tween 8,000,000 and 9,500,000 metric 
tons per year. The latter figure is 
probably on the high side because it 
is doubtful that the Germans had 
transportation facilities and refining 
capacity to utilize the full potential 
crude capacity at all times. 

The peak productive capacity of 
synthetic liquid-fuel plants in Ger- 
many, including plants in France, 
Italy and Poland, has been esti- 
mated in the neighborhood of 5,500,- 
000 to 7,000,000 metric tons per year. 
Possibly one-fifth of this came from 
Fischer-Tropsch process plants and 
the rest from Bergins process hydro- 
genation. 

Other liquid fuels available to 
the Germans include benzol, tar, 
alcohol, and shale oil. Production of 
these is pretty hard to estimate be- 
cause of their divers sources, and 
much of the output probably comes 
from small and scattered plants. 
However, the total output of such 
substitutes and extenders is un- 
doubtedly far short of enough to 
keep the German machine rolling. 
Most of the shale oil came from 
plants in Esthonia and France, now 
in Allied hands, and France and 
Poland probably contributed a good 
share of the alcohol. 

For 9 tough months, from the 
summer of 1943 to the spring of 


(Continued on page 168) 
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Bottom of the Barrel 


ASHINGTON, D. C.—The petroleum in- 
W vestry has reached the bottom of the 
barrel in labor and materials. 

Those who come from the industry and who 
are here directing the emergency oil program 
are in agreement that the Government now must 
either acknowledge the situation and apply the 
required remedies or else suffer the consequences, 

In manpower the immediate requirement is 
liberalization of the selective-service ruling, 
which, if not amended, will subject a minimum 
of 30 per cent of the oil industry’s 2-A and 2-B 
employes under 30 years of age to induction into 
the armed forces. The seriousness of this ruling 
to all divisions of oil operations becomes more and 
more apparent upon analysis of individual and 
collective situations. 

Since Pearl Harbor oil-industry employers 
generally have kept their requests for occupa- 
tional deferments to a minimum. In the light of 
what the industry has been asked to do in war 
production and at the same time supply most of 
its prewar markets, it is now certain that too 
many trained men were permitted to leave the 
fields, plants and transportation facilities for mil- 
itary service. 

Government agencies have said that in April 
domestic operators must produce 4,827,000 bbl. of 
crude oil daily. Refinery operations are to parallel 
the field output with well over a million barrels 
daily of products required by the military. The 
remainder represents minimum civilian needs. 

These operations can only be maintained with 
competent manpower. War processing units oper- 
ating continuously and representing investments 
of 1 to 20 million dollars per unit have no oper- 
ating positions for the untrained. Maximum oper- 
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ating results are impossible without experienced 
and skilled manpower. 

Largely the same situation is found in mate- 
rials. The petroleum industry for 3 years has been 
able to live in part off the fat accumulated in the 
prewar period. Now the fat is gone and the indus- 
try has put everything it has into current produc- 
tion. If these operations are to be maintained or 
further extended, operators must have the re- 
quired materials. 

Tubular goods allocated for the next 2 quarters 
are not sufficient to support the minimum drilling 
required to assure a daily production in this coun- 
try of more than 5,100,000 bbl. of liquid petroleum. 
At refineries there must be substantial replace- 
ment of materials and equipment. Otherwise the 
scheduled production of military and civilian 
products will not materialize. 

Division heads of Petroleum Administration 
for War are seeking complete information from 
the industry concerning manpower and materials. 
When they have the requested data they can pre- 
sent a convincing case to the other war agencies. 

Owing to the manpower and critical materials 
involved the final decision made in these matters 
in the immediate future will be, in a very real 
sense, one of military strategy. If those who direct 
the war effort decide that many of the men 
now having occupational deferments in the petro- 
leum industry are needed in military service and 
that the maximum production of critical materials 
for other industries is more important than a 
sound petroleum position, then they must assume 
responsibility for any untoward developments 
now and later. The petroleum industry will have 
discharged its responsibility when it has presented 
its case in full. 
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Resources and Resourcefulness 


Cram Urges Geologists to Use Imagination 


by Ira H. Cram 


5 ews accomplishment of finding 40 
billion barrels of crude oil and 
between 140 and 150 trillion cubic 
feet of gas in 28 years is a record of 
which the industry can be justly 
proud. But that accomplishment is 
now history; what of the future? 
Two questions immediately present 
themselves. How large are our re- 
sources of oil and gas? Whatever 
they may be, are we going to con- 
tinue to be resourceful enough to 
develop them economically? I do not 
propose to offer even partial an- 
swers, but merely to analyze cer- 
tain aspects of the questions in a 
way that may prove to be helpful. 

The nation’s resources of oil and 
gas consist of the undiscovered re- 
serve and the discovered reserve. 
The total area in the United States 
covered by oil and gas fields is ap- 
proximately 26,000 square miles. 
About one-third of this area is pro- 
ductive of oil. From these fields 2934 
billion barrels of crude oil and al- 
most 61 trillion cubic feet of gas 
have been produced, and the proved 
reserve is estimated at 20 billion 
barrels of oil and 114 trillion cubic 
feet of gas. The reserve of crude 
oil not recoverable at present prices 
and with present production meth- 
ods may well be 25-or more billion 
barrels. 


The undiscovered reserve of oil 
and gas lies beneath those oil and 
gas fields that have not been thor- 
oughly tested to basement, and also 
beneath an area of approximately 
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Resourcefulness and use of con- 


trolled imagination are necessary to 
the petroleum geologist, according to 
Ira H. Cram, retiring president of 
the American Association of Petro- 
leum Geologists, in his presidential 
address at the business meeting, held 
in lieu of the annual convention, at 
Tulsa, March 27. This article is a di- 
gest version of the high points of 
that address in which he points out 
that there are thousands of square 
miles of potential oil-producing ter- 
ritory that remain uncondemned by 
the drill. 


1,600,000 square miles outside the 
present producing fields. The verti- 
eal frontier lies below the forma- 
tions normally tested and below the 
depths customarily reached in drill- 
ing in the present producing fields. 
The largely undrilled areas outside 
the present producing fields make 
up the horizontal frontier. 


Pertinence of Condemning Drilling 


In considering the prospects of 
both the horizontal and vertical 
frontiers, the amount of condemning 
drilling is the most pertinent factor. 
Only structurally or stratigraphical- 
ly well located dry holes that have 
been drilled through all known pro- 
ducing formations, or through the 
entire sedimentary column, or to 
15,000 ft. can be considered as truly 
significant. Only those _ drilled 
through the entire sedimentary col- 
umn may be judged as truly con- 
demning. 

In a prospective area of approxi- 
mately 150,000 square miles, most of 
which is in the Gulf Coast states, 
the sedimentary column is thicker 
than 15,000 ft., and in this large area, 
only five wells have been drilled to 
15,000 ft. or deeper. In the area in 
which the sedimentary column is 
thinner than 15,000 ft., test wells to 
the basement are rare indeed, ex- 
cept where the column is thinner 
than 5,000 ft. In an area of 850,000 
square miles, only 325 wells have 
reached basement between the 
depths of 5,000 ft. and 15,000 ft., and 
approximately half of these are lo- 
cated in a few California produc- 
ing fields, two of which produce 
from the basement. 

Even if all dry holes reaching 
basement below 5,000 ft., were well 
located structurally, or stratigraph- 
ically, the amount of truly condemn- 
ing testing is small. The number of 
test wells reaching basement above 


‘geologists. 


5,000 ft. is inadequate in an area 
of approximately 600,000 square 
miles. 

How much of the oil and gas 
cached in the enormous horizontal 
and vertical prospective territories 
will eventually be found is any- 
body’s guess. Until well-located dry 


. holes have been drilled through the 


entire. sedimentary column, or to 
the limits of drilling equipment, on 
a high percentage of the geologic 
anomalies that could be traps, and 
on traps already producing from 
shaliower depths, there will be no 
nearly conclusive evidence that the 
end of discovery is in sight. 

The nation’s resources of oil and 
gas are developed through the ef- 
forts of an array of men and indus- 
tries, cooperating in an atmosphere 
of free enterprise, and private own- 
ership. The all-important initial 
phase, exploration, is dominated by 
The resourcefulness of 
geologists is, therefore, an impor- 
tant component of the industry’s 
resourcefulness, and, as such, it is 
worthy of special consideration. 


During the past 25 years, the pre- 
cision of geologic investigations has 
been increased by the use of new 
geologic tools, and in the aggregate 
the amount of information on the 
geology of the United States jam- 
ming the libraries and files of sur- 
veys, companies, and individuals is 
staggering; the rate at which fac- 
tual material is added is no less 
staggering. Geologists have by no 
means exhausted the possibilities of 
making better use of this informa- 
tion in unraveling the geology. 

Referring particularly to the in- 
formation acquired by geophysical 
means, geologists can add material- 
ly to the interpertations by working 
with the data and realizing that they 
are, in fact, geologic data. Independ- 
ent interpretations of each line of 


investigation by specialists in each © 


field are important but inadequate. 
It is definitely necessary to develop 
an increasing number of geologists 
capable of interpreting, correlating, 
and reconciling all earth data in the 
preparation of a single interpreta- 
tion of the geology of a given area. 


Sufficient Geology Seldom Available 


Every geologist knows that all of 
the information necessary to solve 
any sizeable geologic problem is sel- 
dom, if ever, available. There are 
gaps between the geologic facts that 
can be spanned only by the imagi- 
nation. To bridge the gaps by leaps 
of an imagination under control is 
to be resourceful. Controlled imagi- 
nation is not guesswork. It is imag- 
ination tempered by experience, 
knowledge and sound reasoning. 

Geology is useless to the industry 
unless it is translated into econom- 
ics. The petroleum geologist’s job 
is not done when the geologic in- 
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vestigations have been completed; 
it has just begun. No machine will 
assist the geologist to read into the 
geology the practical application of 
it; his only tool is his head. 

The oil finders do something else. 
They sell themselves on their in- 
terpretations, and in turn sell their 
ideas to others capable of complet- 
ing the discovery process. The loss 
of a good idea through poor sales- 

: ° ae 
manship may postpone indefinitely 
the discovery of an important oil or 
gas field, or new producing province. 
Salesmanship is the all-important 
follow through. 

There is definite need of selling 
more wildcats in the wideopen 


Geologists Elect; 


[* a business meeting in Tulsa, 
March 27, held in lieu of the 
annual convention, the business 
committee of the American Asso- 
ciation of Petroleum Geologists de- 
ferred action for another year on 
certain proposed amendments to' the 
constitution and by-laws to provide 
for nomination and election of offi- 
cers by mail ballot. Various plans will 
be circularized among the members 
during the coming year in an at- 
tempt to devise one that will be 
generally accepted. 

The following officers of the asso- 
ciation were elected: M. G. Cheney, 
Anzac Oil Corp., Coleman, Tex., 
president; M. Gordon Gulley, Gulf 
Oil Corp., Pittsburgh, vice president; 
Edward A. Koester, Darby & Both- 
well, Inc., Wichita, secretary-treas- 
urer; Gayle Scott, Texas Christian 
University, Fort Worth, editor. Ira 
H. Cram, Pure Oil Co., Chicago, re- 
tiring president, becomes chairman 
of the executive committee, succeed- 
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spaces where geologic evidence may 
be thin, but where the much-needed 
new provinces may be waiting to be 
tapped. There is need for deeper 
drilling in producing provinces. 
More effective salesmanship on the 
drilling of more test wells in the 
search for stratigraphic traps, or in 
the exploration of complicated struc- 
tures, is a necessity. The industry 
and geologists should be more wide- 
ly sold on the idea that the drill is 
a geologic tool, a tool for gathering 
geologic information as well as a 
production tool. The burden of de- 
veloping and selling an intelligent 
drilling campaign of the proportions 
needed rests upon geologists. 


Bestow Awards 


ing Roger Denison, Amerada Petro- 
leum Corp., Tulsa. 

The Sidney Powers memorial 
medal was awarded to Wallace. E. 
Pratt, a director of Standard Oil 
Co. (New Jersey). The honorary 
membership award went to E. De- 
Golyer, DeGolyer & McNaughton, 
Dallas. The first president’s award 
for younger authors of original ar- 
ticles published in the A.A.P.G. Bul- 
letin, went to William E. Wallace, 
Sohio Petroleum Co., Shreveport, 
for his paper, “Structure of South 
Louisiana Deep-Seated Domes.” 

The new officers of the Society 
of Economic Paleontologists and 
Mineralogists, previously elected by 
mail ballot, are: John R. Sandidge, 
Magnolia Petroleum Co., San An- 
tonio, Tex., president; J. Brookes 
Knight, Princeton University, 
Princeton, N. J., vice president; 
H. B. Stenzel, Bureau of Economic 
Geology, University of Texas, Aus- 
tin, Tex., secretary-treasurer. 





JOHN R. SANDIDGE 


WALLACE E, PRATT 


WILLIAM E. WALLACE 
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German Oil Supply 
Reduced One-Fourth 


(Continued from page 164) 

1944, allied bombers concentrated 
on German fighter-plane factories. 
The Luftwaffe was not destroyed, 
but that attack crippled its replace- 
ment facilities, turned the balance 
of air power, and gave us control 
of the air over Germany. 

Now a_= systematic campaign 
against German oil could start, and 
it got under way in earnest in April 
of 1944. The U. S. Eighth Air Force 
hit the synthetic plants of Central 
Germany by day and the RAF hit 
them by day and night, while the 
U. S. Fifteenth Air Force in Italy 
concentrated on the refinery centers 
in Romania, Austria, and Hungary. 

What the Fifteenth did to Ploesti 
is well known. Several thousand 
heavies made 19 attacks on the Ro- 
manian refinery center, dropping a 
total of more than 13,000 tons of 
bombs, and when the Russian arm- 
ies arrived last summer they discov- 
ered that these attacks had reduced 
the output of the refineries to less 
than one-quarter of what it had been 
4 months earlier. 

Much the same thing is true of 
every other important oil installa- 
tion in German hands. 

From the beginning of the oil 
campaign last April until the end 
of December 1944, bombers from 
the European theater of operations 
made a total of 132 attacks, with an 
average of well over 100 heavy 
bombers in each attack, against 33 
oil target areas, hitting some of 
them 10 or 15 times, and dropping 
a total of more than 52,000 tons of 
bombs. 

During the same period equally 
large fleets of American heavies 
based in Italy made 135 attacks on 
37 primary oil targets and dropped 
a total of more than 46,000 tons of 
bombs. 

The combined attacks of both 
theaters hit 29 synthetic plants and 
70 refineries. Thus the 1944 aerial 
campaign against German oil from 
both the West and South saw 70 
of Germany’s most important pro- 
ducing facilities hit by nearly 100,- 
000 tons of bombs during 267 at- 
tacks. This is the record of the AAF 
only, and at the same time the RAF 
kept pounding away at targets in 
Germany proper. Since the conquest 
of France and Belgium the syn- 
thetic plants in the Ruhr and Rhine 
areas have been within easy range 
of Allied aircraft, and they have 
been hit so hard and so often that 
they are virtually all out of com- 
mission, 

During the same period the Rus- 
sian ground forces were advancing 
from the east, capturing the highly 
important crude oil and refining 
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sources of Romania, 
Hungary. 

There is evidence that the Nazis 
are building underground refiner- 
ies and synthetic plants, and small 
refineries tucked away in wooded 
areas, but Allied intelligence offi- 
cers are confident that such make- 
shift arrangements can never come 
near meeting the demands. 

In general it can be said that the 
Germans have lost by capture about 
one-third of their liquid-fuel pro- 
duction capacity during the past 
year, and that the output of the 
remainder has been cut more than 
one-half by aerial attack. 

German naval activity, which de- 
pends on diesel and fuel oil, has 
been curtailed less than the activity 
of the ground and air forces, raising 
the presumption that gasoline. and 
motor fuels are in relatively greater 
shortage than the heavy products. 


Poland, and 


Promotion and Decorations 
Won by Herndon E. David 


Courage and achievement in the 
Eighth Air Force’s stepped-up bomb- 
ing offensive against vital German 
military and in- 
dustrial installa- 
tions have won 
the Air Medal 
for Lt. Herndon 
E. David, Tulsa, 
24-year-old B-17 
Flying Fortress 
pilot attached to 
the Eighth Air 
Force in Eng- 
land. More re- 
cently he has 
been awarded the Oak Leaf Cluster 
and promoted to first lieutenant. 

Lieutenant David, formerly asso- 
ciate editor of The Oil and Gas Jour-. 
nal, saw action in a series of opera- 
tions aimed at paralyzing the Reich’s 
transportation system. He _ serves 
with the veteran 390th Bombard- 
ment Group. 


H. F. King Elected to Head 
Scouts Association 


DALLAS.—H. F. (Tax) King,, 
Continental Oil Co., Ardmore, Okla., 
was elected pres- 
ident here March 
26 of the Nation- 
al Oil Scouts and 
Landmen’s Asso- 
ciation. Election 
of officers and 
routine business 
matters were 
conducted in- 
stead of holding 
the regular an- 





7. ae this year. 


Other officers elected are: H. L. 
Johns, Freeport Sulphur Co., New 


nual convention ' 


Orleans, chairman of the board; 
F. D. Johnson, Superior Oil Co, 
Corpus Christi, Tex., first vice pres. 
ident; Hal Walker, the Ohio Oil Co, 
Casper, second vice president; R. N, 
Knoepfel, Atlantic Refining Co, 
Carlsbad, N. M., secretary-treasurer, 
and W. G. Sinclair, Gulf Oil Corp, 
Wichita Falls, editor of the year- 


DEATHS 


Ralph R. Henderson, 52, crude-oil 
dispatcher for Mid-Continent Petro- 
leum Corp., and in the service of 
that company 20 years, died March 
25 in Tulsa. 





Charles C. Staiti, 65, vice presi- 
dent of Houston-Oklahoma Oil Co,, 


*died March 23 in Houston. Besides 


his interest in that company, he had 
extensive oil and gas holdings in 
Oklahoma and Kansas. He and his 
brother, the late H. T. Staiti, or- 
ganized Houston-Oklahoma in 1914. 


Percy Wallis, 35, on the Imperial 
Oil staff at Norman Wells, died re- 
cently in the Canadian North. 


W. H. Nelson, 95, pioneer Kansas 
oil man, died March 24 in Arkansas 
City, Kans. He opened the Sedan 
and Prue fields in Kansas and at 
one time was _ associated with 
Charles Shaffer in the old Shaffer 
Oil Refining Co. 


Alexander B. Macbeth, 71, presi- 
dent of Southern California Gas Co. 


from 1927 until his retirement in] 
1929, died March 20 in Los Angeles.” 
He held executive positions in util” 


ity concerns of Philadelphia, At 
lanta and Kansas City before going 
to Los Angeles in 1914 as vice pres- 
ident and general manager of South- 
ern California and Midway Gas Co, 


After his retirement he continued 
to serve as a director of Union Oil) 
Co. of California and Pacific Light 


ing Corp. 


Peter Droppleman, oil operator of 


Midland, Tex., died March 17. 


Ben D. Balthis, 48, president of 
Natural Gas Equipment, Inc., died 
March 18 in Los Angeles. 


William O. Hutsell, 63, foreman 
in the refinery of The Texas Co. 
near Dallas, died March 20 of injur- 
ies suffered in an automobile acci- 
dent 2 days earlier. 


Henry D. Hagadorn, 81, retired oil 
producer, died March 17 in Olean, 
N. Y. 


Fred David Stanley, chief engi- 
neer at the Parkersburg Rig & Reel 
Co.’s Coffeyville, Kans., plant, died 
February 22. 
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pus Cycloversion process provides an economi- 

cal means for catalytic cracking of gas oils 
and other hydrocarbons for production of pre- 
mium-grade gasodlines. 

The process employs a fixed catalyst bed with 
regeneration in situ. 

The essential elements of a Cycloversion unit 
are two fixed-bed catalyst chambers, an oil heater, 
and catalyst-reactivation equipment. The heater 
may be of conventional design, since its purpose 
is to vaporize the oil and heat the oil-steam mix- 
ture to the reaction temperature while producing 
a minimum of thermal cracking. The chambers 
are of simple construction but of unique design. 
The shell is carbon steel with a cast internal 
ceramic liner which protects the shell from high 
reactivating temperatures and corrosion. The 
chamber may also contain provision for multi- 
point injection of superheated diluents or other 
materials for control of catalyst eperating con- 
ditions. 

The hot vapors from the heater pass over the 
catalyst at moderate pressure and relatively high 
flow rate, and the effluent passes through a series 
of waste-heat exchangers to the product separa- 
tion equipment. 


Long On-Stream Periods 


The catalyst is regenerated periodically by 
burning off carbonaceous material with a stream 
of reactivation gases. The oxygen content of the 
reactivation gases is controlled by the addition 
of an inert-diluent gas. This inert gas serves as 
a heat carrier and may be steam, or recycle com- 
bustion gases depending on the relative costs in 
a specific installation. 

The length of the cracking period will depend 
upon the charge stock and upon the depth of con- 
version. Periods of 4 to 12 hours between reactiva- 
tion are being used when cracking gas oil. This 
long cycle period provides ample time to permit 
the use of very simple equipment for switching 
the chambers between process and regeneration 
periods. 

The natural catalyst used in the Cycloversion 
process is inexpensive, obtainable in large quan- 


tities, and is characterized by long service, main- 
tained activity, and resistance to poisoning by 
sulfur compounds, steam, and the like. Regenera- 
tion temperatures of 1,300°-1,400° F. are employed 
without any apparent loss in catalyst activity or 
detrimental effects. 

Catalyst losses are small, amounting to little 
more than the handling loss which occurs when 
chambers are emptied for inspection, and the 
operating cost for replacement is practically 
negligible. 

A commercial unit of 12,000-bbl.-per-day ca- 
pacity consisting of two parallel 6,000-bbl. units 
is in operation at present. Smaller units are eco- 
nomically feasible so that through Cycloversion 
the advantages of catalytic cracking are avail- 
able to all refineries. 


Conversion of Thermal Cracking 


Thermal cracking units can be simply and 
economically converted to the Cycloversion proc- 
ess by the addition of catalyst chambers and the 
necessary regeneration equipment. 

The yield of gasoline varies with the pressure, 
the conversion, and the characteristics of the 
charge stock. Generally the gasoline yield in- 
creases with increased conversion. 

The 400° end-point gasoline has an A.S.T.M. 
octane number of 76 to 78, and this value seems 
to be independent of the conversion over the 
range of 30-70 per cent. A high sensitivity or 
the difference between A.S.T.M. and research 
octane numbers is a valuable characteristic of the 
highly olefinic Cycloversion gasolines. A typical 
set of data is given in Table 1. 

Light, heavy, or full range gas oils and naph- 
thas can be used as charge stocks to a Cyclover- 
sion unit. When very heavy stocks are processed, 
higher carbon deposition will result for an equiv- 
alent conversion, particularly if the process steam 
quantity is not sufficient to insure complete va- 
porization. 

The use of Cycloversion recycle gas oils as 
charge stocks result in an increase in octane num- 
ber of the gasoline, compared with that obtained 
from the virgin charge. More severe operating 


Cycloversion Catalytic Cracking Process 


The Cycloversion system of catalytic cracking adapts the 
fixed-bed regenerative principle to the use of a rugged 
catalyst operating on long time-cycles—up to 12 hours on 
stream. Product shows 76-78 A.S.T.M. Motor Method octane 
number through the range of 30-70 per cent conversion per 
pass; Research octane number is 85-88. A large pilot plant 
and a commercial plant consisting of two 6,000 B/D units 


are in operation 
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conditions are required of course for equivalent TABLE 1—TYPICAL CYCLOVERSION CHARGE AND 


: 1 Se YIELDS 
lepth of conversion. Charge stock: Texas Panhandle 
d “ Gravity, °A.P.I. ; 36.6 
Gasoline Octane Rating sitting: wenden ae: nb 
The f llowing is.a summary of the principal Opirating seniiies 
advantages of fixed-bed catalyst chambers used in Pp ; 
er pass conversion 67.2 
the Cycloversion process: Cuute duneth, hndee 6 
1. Low initial investment and low operating Temperature, °F. 1,000 
Ost. Pressure, p.s.i.g. 86 
2. Ease of adaptation to present equipment. 
3. Elimination of need for equipment for cir- Yields, per cent of charge: 
culating, separating, and recovery of catalyst from Dry gas, propane and lighter, wt. per cent 16.5 
the regeneration gases. Butanes, liq. vol., per cent : 4.1 
4. Operation with simple timing devices. Butylenes, liq. vol., per cent ... 5.9 
5. Inexpensive catalyst which resists excessive Amylenes, liq. vol., per cent 63 
temperatures, sulfur, and steam poisoning. Gasoline, 10 Ib., 400° e.p., liq. vol., per cent 47.4 
5. Low cost of replacing catalyst due to very Catalytic gas oil, liq. vol., per cent 32.8 
small catalyst loss. Carbon . 3.2 
7. No oil loss. : 
8. Highly efficient regeneration through the mangers a aie 0 
use of high temperatures. Rascerch ON. dant 87.0 
9. Exclusion of catalyst fines from oil products. 
10. Low carbon depositions and consequently 
low regeneration air requirements. This process is licensed by Phillips Petro- 
11. Precise process control. leum Co., Bartlesville. 
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SINGLE STAGE FLUID CATALYST CRACKING PROCESS 


Fluid Catalytic Cracking 


HE Fluid catalytic process for heavy-oil crack- 

ing first adopted commercially the principle 
of a finely divided moving catalyst mixed inti- 
mately with the charge stock to be cracked, of 
separating catalyst and products when the reac- 
tion is completed, and of regenerating catalyst 
by burning off carbon deposited. 

The equipment required for the process in- 
cludes a capacious vertical-reactor cylinder, and 
a still more capacious catalyst regenerator; 
“cyclone” catalyst collectors in the top of both 
reactor and regenerator; flue gas and recycle cat- 
alyst-cooler systems; Cottrell precipitator for re- 
covery of the catalyst particles which escape from 
the “cat” regenerator; fractionating tower, air 
and flue-gas blowers, catalyst storage bins and 
hoppers, and many regular and special valves, 
pumps, etc. The material required also includes 
large scaffolding and framework supports for the 
larger pieces of equipment, elevators to trans- 
port workmen and material to the different levels 
of the 200-ft. or higher structure. 

This process operates normally on gas oil or 
intermediate distillates as charge stock. Topped 
crude from which asphalt has been precipitated 
may also be used as charge. It may be operated 
to produce high-octane rating base stocks for 
aviation fuels, plus olefins and isoparaffins use- 


ful in alkylation and polymerization processes; 
or it may be operated under somewhat different 
conditions to make 80-82 A.S.T.M. octane num- 
ber motor fuel. 


In operating this process the catalyst is em- 
ployed in finely divided conditions, passing 
through up to 300-mesh screen. It is forced into 
the stream of previously vaporized charge and en- 
ters the reactor at 800°-1,000° F. and at pressures 
only a few pounds above atmospheric. From the 
reactor the reaction vapors pass cyclones which 
knock back most of the entrained catalyst, and 
the vapors pass to a fractionator tower from which 
additional catalyst, slurried with heavy, insuffi- 
ciently cracked oil is returned to the reactor 
charge line. Overhead from this tower the cracked 
gasoline is taken. Heating oils, gas oils, or recycle 
stock are taken off the tower as side streams. The 
bulk of the used catalyst drops to the bottom of 
the reactor, is picked up by the current of re- 
generation air-flue gas mixture and carried to 
the regenerator, during which the carbon is 
burned off. More cyclones in the regenerator top 
return some of the entrained catalyst to the body 
of catalyst in the bottom of the regenerator which 
serves as a working bin to return regenerated 
catalyst to the cracking system. The flue gas 
with some catalyst enters a cooler unit which 
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may be a typical cooler, a waste-heat boiler or 
both; the gases then enter the Cottrell electrical 
precipitator where the remainder of the catalyst 
is knocked down into a “leg” which returns this 
portion of catalyst to the regenerator. 


Regenerator temperatures may vary over a 
wide range but normally are held between 1,000° 
F. and about 1,100° F., to avoid the catalyst dam- 
age caused by excessive temperatures while main- 
taining regeneration rate and efficiency as high 
as practicable. The rate of conversion of charge 
and the properties of the product are controlled 
by the temperatures, ratio of catalyst to charge, 
etc. Conversions as high as 80 per cent are ob- 
tained in a single pass, but normally percentages 
of 40-60 per cent are desired. 


The more recently adopted catalyst down-flow 
principle has shown several very definite ad- 
vantages over the older, upflow principle for 
handling the vapor stream and catalyst. In the 
new system catalyst is added to the gas stream 
continuously and the two enter the bottom of 
the reactor where a catalyst bed is maintained 
from which spent catalyst is removed also con- 
tinuously for regeneration. The advantages of this 
new system are: 

1. The problem of catalyst recovery is simpli- 
fied greatly since only about 0.5 of 1 per cent of 
the catalyst stream must be recovered from the 
vapor stream instead of practically all of the 
catalyst. 

2. Level of solids in reactor can be set at will. 

3. Height of the unit supporting structure is 


Process 


less because standpipe can be shortened due to less 
pressure drop. 

4. External catalyst hoppers are not needed. 

5. At least a part of the solids (catalyst) re- 
covery equipment may be placed within the re- 
action vessels instead of outside. 

The process is claimed to be extremely flexible; 
the amount of catalyst in the reactor, the stock- 
catalyst ratio in the system and other factors 
may be varied widely, the catalyst in the reactor 
being variable as much as 20-fold. These varia- 
tions give extremely wide flexibility in yields, 
conversions and product qualities. Gasoline of 
80-82-octane number can be produced with small 
yields of gas, butane, butene and lighter gases, 
coke, which is burned in the regenerator, and 
relatively large percentages of catalytic gas oil. 
The amounts of isoparaffins and olefins produced 
may be varied widely by changing operating con- 
ditions. Units now operating, 34 in number, range 
in size from 2,600 bbl. per day to 16,000 bbl. 

In the table are given data showing operating 
conditions and yields with two types of charge 
stock and with natural and synthetic catalysts. 

One interesting feature of the system is the 
utilization of heat which otherwise would be 
wasted. The incoming stock is preheated to some 
temperature ranging from 100° F. to 400° F. by 
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exchange with the hot stream of heavier oil from 
the bottom of the fractionator. This charge is 
brought into contact directly with the stream 
of hot regenerated catalyst at 1,000° to 1,150° F. 
and is vaporized and raised to 800° to 1,000° F., 
utilizing a large part of the heat in the catalyst 
produced by burning off carbon from the catalyst. 
It is stated that the temperature maintained in 
the reacting materials is very uniform as a 
result of the “heat capacity and turbulence of 
the fluidized catalyst mass.” Such conditions tend 
to produce uniform rates of reaction and uni- 
formity in the yields, product properties and in 
carbon formation and losses. Heat carried from 
the regenerator in the flue gases is recovered in 
part by passing these gases through waste-heat 
boilers, and by preheating air or charge stock, 
ete., in exchange with the gases. A stream of 
heavy products which is pumped over the disks 
and trays in the lower part of the fractionator 
tower scrubs the small amounts of catalyst out 
of the incoming vapors, cools these vapors to 
550° to 600° F., and then exchanges heat with 
the incoming feed to the reactor system. This 
“slurry” normally contains about % lb. of catalyst 
per gallon, and goes to a Dorr thickener where 
practically all the catalyst is removed from the 
oil in the slurry and the catalyst returns to the 
reactor. The total amount of catalyst in the sys- 
tem may be 300 tons or more, depending on the 
unit size and the design of the system. 

The values in the following tabulation show some 
data from operating this process on the stocks re- 
ferred to, which may probably be considered ap- 
proximately maximum results from typical good 
operations. 


Feed: 
eS Sc tyke oe tee Paraffinic Naphthenic 
gas oil gas oil 
OE | ORR no anc eonicteenieoe 34.1 30.0 
RM) 6 o-0.ndid oan asides ihe ek ee 454 380 
BRAS Soot ae OE Se 750 730 
U.O.P. characterization factor .. 12.2 11.5 
eae, eT aod nn ons cet ees 0.17 0.13 
Operating conditions: 
ee eer ee Natural Synthetic 
Temperate, °F, av. siejes%s cacis 900 900 
Conversion (100-cycle stock, 
. E o.k 6.0 citi dat ae anes ees 66.1 68.2 
Yields: 
Butane fraction, vol. % .......... 13.7 19.6 
Pentane fraction, vol. % ........ 16.6 158 
C, free base stock, vol. % ...... pees 23.2 
7.8 lb. R.v.p. base stock, vol. % .. Fee 39.0 
C, t0 G00" Bi, WOLD co ciisnsis. 52.4 448 
ee OS, eer 33.9 31.8 
Gas, C, and higher, vol. % ...... 6.0 10.7 
Cated,: WR iis Wr aks Bea esa Se e508 5.0 49 
Composition of butane fraction, 
vol. %: 
DUAN Bris i RE a we Ss SE 30.5 27 
INS 2 ink Sen ss stoke k cee os 58.0 66 
IE WR cek arch Deiat 11.5 7 
GOROUN Brais 5 isk. te Beas cits ase a8 C, 400 motor C, free base 
gasoline stock 
eS: ae ee 56.7 55.0 
eS Oe Ree ee . 118 38 
A.S.T.M. distillation: 
Bag RS ie oda bose vn thes 82 136 
I ss dade thee sead cern kanes ieee 121 162 
Gh. Satna de dqnkscetteweksncuasn* 236 210 
Ses UE eb p ta ticntensdteeane ss 393 345 
A.S.T.M. octane number ........ 80.5 *81.5 
1-C octane number +4.6 cc. TEL 90.0 91.5 
*Estimated. 


This process is licensed by M. W. Kellogg, 
New York, and by Universal Oil Products 
Co., Chicago. 
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IONEER in the application of the principles of 

catalytic cracking to commercial large-scale 
units, the Houdry fixed-bed process utilizes a 
stationary bed of catalyst through which charge 
stock vapors are passed to accomplish the trans- 
formation of various petroleum fractions to mate- 
rials of the desired gasoline boiling range. Due 
to the necessity for regenerating the catalyst at 
regular intervals, the process, with respect to one 
catalytic reactor, is intermittent or cyclic. How- 
ever, in commercial practice, by incorporating 
several reactors in one unit and staggering the 
on-stream and regeneration periods, a continuous 
operation is achieved. , 

A Houdry fixed-bed unit comprises three or 
more catalytic reactors which are commonly 
known as cases; an electrical cycle timing device 
to control the movements of motor-operated 
valves; a furnace or tube still for supplying suf- 
ficient heat to vaporize the charge stock; a turbo- 
compressor unit for supplying air for the com- 
bustion of carbonaceous deposits on the catalyst; 
steam jet evacuation equipment; a molten, heat- 
transfer salt circulatory system including various 
heat exchangers; and conventional fractionating 
equipment. 

Several types of catalyst may be employed 
in the process but all are used in pelleted form. 
Broadly, the varieties may be classified according 
to the raw material source, either naturally oc- 
curring or synthetic. The earlier catalyst is de- 
scribed in technical and patent literature as made 
up mostly of a hydrosilicate of alumina. The newer 
catalyst is a synthetic product on which practical- 
ly no data have been disclosed. It is somewhat 
more expensive than the natural variety, but 
plants employing synthetic catalyst are credited 
with improved yields of gasoline of superior 
quality. 

Referring to the accompanying flow chart, the 
incoming charging stock is preheated in the fresh 
feed hot-product heat exchanger, brought to a 
temperature of 800°-840° F. in the fired heater and 
flashed in the tar separator, the tar separator 
overhead vapor going to the on-stream cases. 

Catalyst cases are generally provided in mul- 
tiples of three with two or more cases piped in 
parallel to make three groups of cases. For ex- 
ample, a six-case unit may have the cases mani- 
folded in pairs and thereby operated as a three- 
case system. Accordingly, in the following de- 
scription the term “case” refers to either one or 
a group of cases in a three-case system. 

Oil vapors pass through one case for a defi- 
nite, predetermined length of time; simultaneous- 
ly, the other two cases are in various phases of 
purging, regeneration or repressuring preparatory 
to taking their turns on-stream. One of the prod- 
ucts of the cracking reaction is a carbonaceous 
material which accumulates on the catalyst, de- 
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Houdry Catalytic 
Cracking Process 


The Houdry process is the 
pioneer in modern catalytic 
cracking methods. It employs 
the fixed-bed, regeneration-in- 
place system, using either nat- 
ural or synthetic catalyst and 
controlling the temperature of 
regeneration and converting 
waste heat to steam generation. 


creasing its effectiveness and necessitating reac- 
tivation. Thus, the length of an on-stream period 
is limited by the maximum carbon deposit which 
can be safely removed during the regeneration 
period. At the end of the on-stream period, mo- 
tor-operated valves, controlled by the cycle timer, 
transfer the charge vapor stream to the newly 
regenerated catalyst of another case which has 
been pressured to oil system pressure with exit 
oil vapors from the case on-stream. 

The case just taken off-stream is purged of 
oil vapors by evacuation to a low absolute pres- 
sure followed by the injection of purging steam, 
then repressured to the air system with fresh air 
from the air inlet header, regenerated with air 
from the turbo-compressor, purged of air by evac- 
uation, and repressured to the oil-system pres- 
sure with synthetic crude vapors to complete one 
cycle of operation. All of these operations are per- 
formed automatically by means of motor-operated 
valves actuated through the electrical cycle timer. 

On-stream conditions of temperature and pres- 
sure are much milder than those generally em- 
ployed in thermal cracking units. The temperature 
of the heat transfer salt flowing to the cases, 
which determines the cracking temperature, is 
generally maintained between 800° and 850° F. and 
the on-stream pressure seldom exceeds 50 psig. 

The oil-purging operation is carried out to re- 
cover the synthetic crude vapors remaining in the 
case at the end of the on-stream period. The case 
is vented and purged to a low absolute pressure 
through a steam jet evacuation system. The air- 
purging operation is accomplished by steam jet 
ejectors exhausting to the atmosphere. 

Regeneration air is compressed to about 45 
psig. in an axial compressor, heated in a salt- 
air heat exchanger and piped to the cases. Absorb- 
ing a portion of the sensible heat liberated by the 
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combustion of the carbon deposit as it passes 
through the case, the air (flue gas) is returned at 
about 35 psig. pressure to drive a gas turbine 
which is direct-connected to the axial compressor. 
The air system is so designed that normally there 
is a net power production by the turbo-compressor 
unit, the increased heat content of the flue gas 
being sufficient to more than compensate for the 
loss of energy occasioned by the air system pres- 
sure drop. To dampen the seasonal and cyclic va- 
riations in power loads, the turbo-compressor unit 
is generally geared to a motor-generator. Thus, 
when an excess of power is available, it is util- 
ized to generate electricity. 

In addition to the utilization of regeneration 
heat in the gas turbine as described above, an- 
other economy of the process is that of recover- 
ing most of the balance of the regeneration heat 
in exchangers of the circulatory heat-transfer salt 
system. The catalyst cases contain a large num- 
ber of vertical tubes through which a molten 
eutectic mixture of potassium nitrate and sodium 
nitrate flows continuously. The exterior of these 
tubes are equipped with longitudinal fins which 
extend into the catalyst bed to facilitate the flow 
of heat from the catalyst to the molten salt during 
regeneration periods. This design provides for 
a minimum temperature variation during a cycle. 
The salt, increasing in temperature as it passes 
through the case, returns to the storage tank in 
which its temperature is maintained constant by 
adjustments to the rate of flow of individual salt 
streams diverted from the salt pump discharge to 
a salt-air exchanger and a salt-steam boiler. 

The “conning tower” of the system is the cycle 
timer, through which motor-operated valve move- 
ments are timed and initiated. The timer is in- 
stalled in the control house where the position of 
each valve in the entire automatic system is in- 
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dicated by signal lights on the cycle-timer board. 
Electrical check circuits insure that every valve 
is in its correct position at all times. In the event 
that any valve fails to move to its proper posi- 
tion after the impulse has been given, the opera- 
tion of the timer is stopped automatically and 
both visual and audible alarms notify the operator 
of the failure. 

The synthetic crude vapors, leaving the case, 
pass to a fractionating tower by way of a circu- 
lating quench system incorporated in the base of 
the tower. Unstabilized gasoline of the desired 
boiling range is the overhead product. Usually a 
light catalytic gas oil which may be used as a 
charging stock for thermal cracking units or mar- 
keted as fuel oil is withdrawn as a side stream and 
a heavy catalytic gas oil is the bottoms product. 
In making aviation fuel, a motor-naphtha side 
stream, which may be used in motor-gasoline 
blends, is also withdrawn as a side stream. The 
unstabilized gasoline and rich gases pass to a 
recovery and stabilization unit where the gasoline 
components are recovered from the gas and the 
final gasoline is adjusted to the required vapor 
pressure. 

The yields of cracked products and catalytic 
gas oil from Houdry fixed-bed units may be va- 
ried between limits by adjustments to the case 
operating conditions. Thus, a given plant may be 
operated to produce a maximum yield of gasoline 
of desired boiling range at the expense of cat- 
alytic gas-oil production, if market conditions 
justify. On the other hand, if a good market for 
distillate fuels exists, the operator of a Houdry 
unit may find an optimum economic balance at a 
less severe cracking level. 


This process is licensed by the Houdry Proc- 
ess Corp., Wilmington, Del. 


175 














Cracking Process 


4 gee use of relatively small quantities of catalyst 

and conventional types of equipment distin- 
guish the Suspensoid process from other catalytic- 
cracking systems currently in commercial opera- 
tion. The wide range of operations permissible 
and the possibility of utilizing existing equipment 
make it of particular interest for the small re- 
finer. 

Operation 

Essential features of Suspensoid catalytic 
cracking are: (1) The use of a finely divided cata- 
lyst in concentrations between 1 and 10 lb. per 
barrel of feed; (2) selection of temperatures and 
pressures which insure complete vaporization in 
the cracking zone; (3) removal of used catalyst 
from the cracked products to be regenerated or 
discarded as economics warrant. 

This technique may be used in a wide variety 
of operations providing great flexibility. Feed 
stocks may range from light to heavy distillates 
or any mixtures thereof. If desired, the process 
may be combined with gas reversion. Operation 
may be once-through or recycle. Cracking se- 
verity may be adjusted over a wide range giving 
corresponding changes in product distribution and 
quality. Coil outlet temperatures of 1,030-1,100° F. 
and pressures from 150 to 880 p.s.i. have been 
employed. 

Finely powdered natural or synthetic catalysts 
may be used. Spent clay from contact treating 
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Catalytic cracking is carried out 
by mixing powdered clays with 
the charge and heating to 1,030°- 
1,100° F., giving 50 per cent or 
higher gasoline yield. 


lubricating oils has been found satisfactory as a 
cheap catalyst of relatively low activity. 

No special feed preparation equipment is nec- 
essary over and above that normally employed to 
give clean distillate stocks for thermal cracking. 

Furnaces of normal design. for typical thermal 
cracking may be readily adapted to Suspensoid 
operations. Tubes and headers in the heater 
section of the furnace may be of carbon steel, 
but low chrome steel is desirable in the soaker 
section. No reaction chamber is necessary. Quench 
oil is injected into the transfer line to avoid 
coking. Pressure in the coil is maintained by a 
venturi-type orifice located at the inlet to the 
tar separator. 


Control of Erosion 


Erosion is held within reasonable limits by 
using tubes of adequate diameter, e.g., 4 in. i.d. for 
a coil of 5,700 bbl. per day capacity, specially de- 
signed streamlined return-bend headers, and by 
maintaining pressures as high as possible while 
insuring complete vaporization of the feed. 

It is essential to maintain uniform injection of 
catalyst to avoid coking the coil. Catalyst is in- 
jected as an oil slurry into the fresh feed stream 
either at or ahead of the inlet to the radiant sec- 
tion. A specially designed triplex pump is used 
having a gland seal which prevents catalyst lodg- 
ing in the packing. 
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Used catalyst leaves the unit as a suspension 
in the cracking-coil tar from which it may be 
filtered using either pressure or vacuum rotary 
filters. Oliver vacuum type rotary filters are used 
successfully. Filter rates of 25 gal. per square 
foot per hour are typical. 


The heavy, tar-catalyst mixture collecting in 
the bottom of the flash chamber flows to receiver 
column near the catalyst recovery unit. This heavy 
slurry is maintained at elevated temperatures, for 
example 450-500° F., to maintain its fluidity and 
pumpability. It is transferred by special pumps 
to three Oliver Precoat rotary filter units. These 
operate as pressure filters on the rotary-drum 
principle which consists of a drum-surfaced with 
a filter pad on which is collected prior to the fil- 
tering operation a layer 1l-in. thick or more of 
fine-grained filter medium—the Precoat. A fixed 
level of the tar-catalyst slurry is maintained in a 
jacket surrounding this rotating drum into which 
the latter dips as it rotates; as the latter rotates 
a sharp knife-edge shaves away a thin layer of 
the Precoat which becomes contaminated with 
the spent catalyst. The heavy tar is drawn through 
the filter coat and pad and is disposed of as seems 
most desirable by the plant operators. The layer 
of coating and catalyst is dumped into a screw 
conveyor which carries it to regeneration equip- 
ment or to other disposal arrangements. 


Yields, Product Properties 


When operating-on mixed feeds, Suspensoid 
cracking will give approximately the same yields 
of 10 lb. R.v.p., 400° F. end-point gasoline as does 
thermal cracking, but of a higher octane number. 
Typical unleaded values when cracking Louden, 
Illinois stocks are from 73 to 75 by the A.S.T.M. 
motor method, and 82 to 86 by the C.F.R. method. 
Research octane numbers with 3 cc. TEL range 
from 91 to 95 depending on the severity of crack- 
ing. The gasoline is finished by straight caustic 
washing and inhibiting. If desired, it may be de- 
colorized by conventional clay treating. 

The light hydrocarbons produced are highly 
unsaturated, the C; cut ranging from 47 to 53 per 
cent olefins and the C, cut from 58 to 68 per cent, 
thus providing excellent feed stocks for nonselec- 
tive polymerization. ,Using this process, an addi- 
tional 6 to 10 per cent of gasoline may be pro- 
duced giving a further overall octane improve- 
ment of 3 to 4 points. 

The accompanying table shows some specific 
results of cracking by this method, as compared 
to thermal cracking results. It is noted that the 
catalytic yields approximate those from thermal 
operations; the octane number, clear, of the cata- 
lytically cracked motor fuel is about 8 higher 
than the cracked product in this case. It is noted 
also that the effect of 3 cc. TEL on the thermally 
cracked product is somewhat greater than it is 
on the Suspensoid cracked fuel. The olefin con- 
tent of the light gases—butanes -and lighter—is 
high, 58 per cent of the butane-butylene cut, and 
47 per cent of the propane-propylene fraction be- 
ing olefins. This indicates a relatively high yield 


of polymer from the tail gases; also that the light 


gases make good charge stock for alkylation oper- 
ations. 


Operating Principles 


Experimental work on the Suspensoid princi- 
ple has been going on for more than 10 years. A 
number of variations are to be investigated in 
the future, when production of war materials 
is not imperative and time for research can be 
taken again. It has been found that temperatures 
well above the dew-point of the charge must be 
maintained in the coils. If temperature is allowed 
to drop below this level the catalyst cokes rap- 
idly, thus losing its reactivity. The best results 
are obtained by employing the lowest tempera- 
ture consistent with prevention of coking; at the 
same time the charge is held for the longest prac- 
ticable time at the cracking temperature. Efforts 
so far to use the soaking or reaction chamber have 
shown negative results, the catalyst depositing in 
masses from the slurry in the chamber and neces- 
sitating frequent cleaning of the chamber. 


The octane number of the cracked naphtha 
from this operation so far produced is reduced by 
the addition of the straight-run naphtha which 
has been added during wartime operations to in- 
sure complete vaporization of the charge by re- 
ducing the partial pressure of the gas oil main 
charge stock. Determination of the octane number 
of the cracked distillate without the naphtha in- 
cluded will show a considerably higher value 
than that obtained from the mixed product. 


This process has been developed by Imperial 
Oil, Ltd., Sarnia, Ontario, Canada, which has 
operated a commercial plant since 1940. 


COMPARISON OF THERMAL CRACKED AND SUS- 
PENSOID CATALYTICALLY CRACKED MOTOR 
FUELS FROM MIXED HEAVY NAPHTHA- 

GAS OIL FEED STOCKS 


Exclusive of 





polymer 
tc on ™ 
Thermal 
reforming Suspensoid 
and cat. 
Yields: cracking cracking 
Gasoline, 400° F. end point, 10-Ib. 

CEE. Cl eds snd beens usaanieness 56.1 52.3 
Excess butanes and butylenes .... 13 45 
BE EY acne race wth ant okks sabes 12.7 12.7 
Pads WE. BO Bike ass kecks ber vow sne 25.6 20.2 
Dry gas, weight, per cent ......... 6.7 12.5 

Gasoline quality, 10-lb. R.V.P., 400° F. 
end point: 
A.S.T.M. octane number, Clear . 65.4 73.2 
Research ’39, octane number, clear 71.0 82.0 
Res Dies vce nae ane cae aae 79.0 87.3 
SOS Tle ce cant ceeeeheeckerruss 84.8 91.4 
Olefin content (gas volume, per cent): 
Of the propane-propylene cut ..... Ses 47% 
Of the butane-butylene cut ....... ae 58% 


Catalytic Cracking by Mixing Catalyst With Charge Shows Good Results 
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Cracking 


HE Thermofor catalytic-cracking process re- 

ceives its name from the regenerative burner 
kiln for removing deposited carbon from the spent 
catalyst; this burner was developed originally 
for revivifying filter and similar clays used in 
refining. 

The process consists in passing charge stock 
vapors upward through a moving bed (solid bed) 
of catalyst particles which pass downward through 
a reaction chamber. Vapors are removed from 
the top of the chamber, the spent catalyst is re- 
moved from the chamber bottom. Cracked vapors 
are fractionated to yield gasoline, naphtha, gas 
oils and/or recycle stocks. Catalyst is revivified 
by burning away carbon, the heat from which 
burning is utilized for steam making, preheating, 
etc. Regenerated catalyst is returned to the bin 
from which it is fed back to the reaction chamber. 


Cracking Conditions 


Any vaporizable charge stock may be proc- 
essed. The stock is heated to vaporization tem- 
perature in any type of conventional tube still, 
stocks with endpoints up to 1,000° F. being em- 
ployed in existing units. The charge is flashed 
in a chamber, the vapors are led with or without 
additional heating to the bottom of the reactor 
at temperatures ranging from 750° to 1,000° F. 
At pressures of 10-15 p.s.i. or sometimes higher, 
and a catalyst-to-oil ratio of 11.8 to 1, the charge 
is cracked to the desired degree. The vapors pass 
upward and out of the reactor and to a frac- 
tionator. Overhead a gasoline or light naphtha 
fraction is taken and condensed, a portion re- 
turning as reflux, the remainder being first-pass 
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Thermofor Catalytic 


Cracking with a solid-bed cat- 
alyst and continuous catalyst 
regeneration is achieved in the 
Thermofor process. The new 
synthetic catalyst gives higher 
yields and octane numbers. 


motor or aviation fuel component. The side- 
streams may be one or more, such as light and 
heavy oils, with a very heavy gas oil or fuel-oil 
cut from the tower bottom. 


Octane Rating of Product 


The spent catalyst from the bottom of the re- 
actor, with its load of deposited carbon drops into 
an elevator and is hoisted to the top of the re- 
generator kiln, passes downward through a series 
of zones where it is alternately contacted with 
air for burning. the carbon and is cooled to main- 
tain proper regenerating temperature. The heat 
in the combustion gases is absorbed in part for 
generation of steam which is used in the process- 
ing, including injection of controlled amounts into 
the reactor. Regenerator temperature is controlled 
by passing the catalyst over cooling tubes through 
which water is circulated and steam is generated 
from the excess heat of the catalyst. Regenerated 
catalyst is again raised by a second elevator to the 
top of the storage bin, from which it flows into 
the reactor. 

Most recent reports show yields of aviation 
fuel of 30 to 50 per cent of fresh charge; motor 
fuel (gasoline) of 40 to 65 per cent of charge. 
Aviation fuel base stock of 100-octane rating or 
thereabouts is made by retreating the first-pass 
gasoline catalytically in much the same manner 
but under different conditions of space velocity 
and reaction temperature to yield a product high- 
er in the specific properties needed in aviation 
fuel. Addition of permissible amounts of TEL, 
(4.6 cc. max.) per gallon to the aviation base 
stock gives octane rating (AFD 1-C method) of 
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97-100. Motor gasoline of 78-84 A.S.T.M. octane 


number is made in single-pass or recycle opera- 
tion, and 3 cc. of TEL will show ratings of 85-90 
for this product. 
Byproducts 
Production of furnace oils, gas oils and other 


burning oils formed in this process may vary in 
yield widely, and their qualities are claimed to 


be high for these purposes, when units are oper- 
ated with these products in view. Cetane num- 
bers of No. 2 distillate fuel oils range from 40 


to 55. Carbon residues range from 0.05 to 0.12 
per cent. A property of these types fuel oils is 
low front-end volatility which is corrected by 
blending with lighter distillate fuel or naphtha 
fractions. Typical products from Oklahoma, Cali- 
fornia and East Texas crudes show: Gravity, 
A.P.I., 32.0, 29.0 and 28.8; initial boiling point, 
F., 425, 430 and 450; end point, 635, 582 and 686. 





The items included in the main cracking unit 
are a conventional tube still and flash chamber; 
the catalyst reactor of the solid-bed type with a 
minimum of internal members; the kiln consist- 


ing of a number of solid-bed burning zones alter- 
nating with cooling sections containing a num- 
ber of plain tubes for heat removal. The two 
elevators are conventional bucket-type, one for 
raising the spent catalyst to the top of the re- 
generator, the other for raising the revivified cat- 
alyst to storage above the reactor. The fractionat- 
ing tower is also conventional and of whatever 
capacity the charge rate of the unit and the prod- 
ucts to be made may require. Auxiliary pumps, 
blowers and compressors are mostly of conven- 
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tional design; the most important items are the 
blowers or air compressors for supplying air mix- 
tures to the regenerator. 

Two types of catalysts are used. The older 
type is the processed clay product, made by pul- 
verizing, treating and pelleting (4 to 10 mesh) 
special clays which show high catalytic activity. 
More recently a synthetic catalyst has been de- 
veloped, of unannounced composition, which is 
formed into spherical or spheroidal shape and is 
referred to as the bead catalyst. Attrition in 
handling the clay type catalyst is said to be low, 
and operation loss is claimed to be not more than 
1 lb. per bbl. of total oil charge to the reactor. 

The synthetic or “bead” catalyst is extremely 
hard, a diameter of about %-in. The individual 
pellet will withstand a pressure load of about 200 
lb. before crushing; a mass of beads will support 
up to 3,000 p.s.i. before crushing. So hard are 
these beads that a stream of them in passing 
through a cycle of being thrown against a steel 
plate at a velocity of 100 ft. per second in an air 
stream shows a wear attrition of only 3 per cent. 
The cracking efficiency and active life of the bead 
catalyst are much better than for the natural or 
clay catalyst. Neither catalyst life nor efficiency 
nor cost have been divulged publicly, for military 
reasons. A.S.T.M. motor method octane ratings of 
products made with bead catalyst is considerably 
higher than the material made with the natural 
clay. Both catalysts are excellent desulfurizing 
agents, and volatile products are low in sulfur. 


This process is licensed by the Houdry Proc- 
ess Corp., Wilmington, Del. 
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YDROFORMING is one of 

the earliest catalytic 
processes for the production 
of larger yields of higher oc- 
tane number motor and avia- 
tion fuels. 

The process consists essen- 
tially in heating at elevated 
temperatures and _ pressures 
the raw charge in the pres- 
ence of gases containing hy- 
drogen and hydrocarbons in contact with a catalyst. 

Equipment required for the process includes 
four or more reaction chambers, three or more 
heater-furnaces, stabilizer tower, gas blowers, 
waste-heat boiler, two or more compressors with 
attendant and auxiliary equipment typical of dis- 
tillation processes. 

The process is cyclic, being controlled at the 
various stages by an automatic electric timing 
system operating automatic valves. Recycle gas 
and the naphtha raw feed are heated in exchange 
with transfer line vapors and the temperature 
then is raised to 1,000 to 1,050° F. in tube-coil 
heaters. The hot charge passes downflow through 
two catalyst-charged reactors in series at 950° F. 
average temperature or higher and 250 psig. pres- 
sure, is reheated in a furnace between the two 
stages of reaction, then passes into a gas separator 
from which liquid is pumped to the stabilizer 
tower. Part of the make-gas from the top of the 
product gas separator is preheated and enters the 
first reaction chamber after mingling with the 
incoming raw-naphtha charge. 
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Hydroforming Process 


When catalyst regeneration is necessary, flue 
gas-air mixture is preheated in a special furnace 
and passed into the chamber which is cut out last 
from the reaction system to burn out carbon, en- 
tering at about 600° to 700° F. Air, or rather the 
oxygen content of this mixture, is controlled so 
that the temperature of the catalyst does not rise 
higher than 1,050° to 1,100° F. 

The remainder of the make-gas stream is 
taken into a chamber in which the catalyst has 
been regenerated, and which catalyst has a tem- 
perature of 600° to 700° F. to reheat the catalyst 
to reaction temperature of 950° F. or higher as 
desired. 

Little if any corrosion is found in this process, 
it is stated, no more than might be found in purely 
thermal cracking or reforming. Held above 300° to 
500° F., its dewpoint, the sulfur trioxide, SO;, in 
the flue gases gives no serious corrosion effects. 


The licensing agents for this process are: The 
M. W. Kellogg Co., New York, and Universal 
Oil Products Co., Chicago. 
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: Ages gas reversion process operates on the prin- 
ciple of converting a mixture of hydrocarbon 
gases, usually fresh and recycle C;’s and C,’s and 


reaction coil at a temperature of about 1,000° F. 
and a pressure in the order of 1,600 psi. From 
this point the process is one of recovering C,’s 


a naphtha stock simultaneously into high quality 
gasoline. The reaction in the gas-reversion coil 
amounts approximately to one of noncatalytic 
polyn zation of gaseous hydrocarbons plus non- 
catalytic reforming of oil or naphtha stock. The 
gasoline produced by blending the products of 
two such separate processes is very similar to the 
gasoline produced by Phillips’ gas reversion. 

The process is operated in such a way that 
both tl oly feed charge and the naphtha charge 
are h 1 under pressure prior to mixing the two 
stre . The normally gaseous charge stock, C;’s 
and C,’s, passes through one set of coils where it 
is heated to a temperature in the order of 900 to 


and C,’s for recycle and of refining the gasoline 
stock produced. 


Unconverted Gas Separation 


The product from the reaction coil passes 
through a heat exchanger and a pressure reduc- 
tion valve to a separator tower. In the separator 
tower the unconverted gases, butanes and lighter, 
are separated from the higher boiling products. 
The overhead butane fraction passes through a 
cooler to an accumulator where the residue gas 
is separated from the C; and C, fraction, which 
latter fraction is recycle stock for the process. 
The high boiling product taken from the bottom 
of the separator tower represents the gasoline 
stock and goes to a stabilizer and a rerun unit 
where it is stabilized and fractionated to desired 
end-point gasoline. After the rerun unit the prod- 
uct may be treated in any desirable way and 
sweetened to give finished gasoline stock. 

This process makes possible the production, 

with high yields, of a gasoline with 
straight line boiling range from 90 
initial to 400° F. end point with an 
A.S.T.M. ortane number of from 74 
to 80 with good blending values 
and lead susceptibility. The com- 
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1,100° F. and under a pressure of about 1,600 p.s.i. 
In a second furnace coil the naphtha is heated to 
a temperature in the order of 800° F. and under 
a pressure similar to that of the C; and C, stock. 
These two streams are brought together in a 


third coil or section of the furnace where the gas- 
reversion reaction takes place. Products-leave the 


high octane number makes this 
process attractive to the refining 
industry. 


This process is licensed by 
Phillips Petroleum Co., Bar- 
tlesville, Okla. 





Polyform and Gas-Reversion Process 
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HE art and science of thermal cracking began 

its active development about 1912 when Dr. 
Burton of Standard Oil Co. (Indiana) began seri- 
ous operations of his original process. Since that 
time development has been so far-reaching that 
to present even brief resumes of the various 
processes requires a volume. The general process 
is mentioned here to include it in the list of re- 
fining processes rather than to attempt to present 
the pertinent details of the numerous methods 
used. 

Normally the thermal-cracking process requires 
a tube still heater, heat exchangers, flash drums, 
soaking or reaction chambers, fractionator, vapor- 
recovery unit, condensers and coolers, along with 
the different auxiliary equipment. A large num- 
ber of control and recording instruments, many 
recycle and other pumps are required, etc. 

While most of the different processes are alike 
in general steps and in principles which include 
preheating, heating, holding in reaction or soaker 
chambers, flashing in a drum or tower, removal 
of unvaporized liquid, fractionation of vapors in 
a bubble tower, return of recycle oil to the crack- 
ing system, vapor recovery, etc. The different 
processes vary in time, temperature and pressure 
conditions, manner of soaking, etc. In so-called 
vapor phase processes the charge is vaporized 
before being brought to cracking temperature. 

A typical cracking unit may operate on re- 
duced crude, or on gas oil, kerosene, or naphtha; 
cracking of naphtha is referred to as reforming 
but involves essentially the same operations. The 
charge stock is preheated by exchange with out- 
going cracked vapors or hot, heavy residual oil, is 
then heated in the still coils to some temperature 
ranging from 900° to 1,050° F., and at pressures 
ranging up to 1,000 p.s.ig. or higher. In some 
processes such as Cross, Dubbs, Tube-and-Tank, 


Thermal Cracking 


etc., the hot charge passes from the heater coils 
to a reaction chamber, soaking drum or the equiv- 
alent where it is held at cracking temperatures 
under pressure for different lengths of time. In 
other processes, the soaking step takes place in 
additional coils in the heater, called soaking 
coils and the reaction products may be 
flashed directly into the base section of a frac- 
tionator tower, or an intermediate flash drum 
may be used in this system also. 

The thermal-cracking reaction, it is generally 
agreed, is a series of reactions; larger, heavier 
molecules are ruptured to form smaller radicals, 
which may be olefins, diolefins or other unstable 
groups. Some claim that under the more severe 
conditions the hydrocarbons disintegrate into 
methylene groups which then regroup into mole- 
cules of olefins, isoparaffins, aromatics and naph- 
thenes which are more stable under given con- 
ditions. 

Yields of gasoline from thermal cracking may 
be varied over extremely wide limits, from. the 
few per cent made in viscosity breaking opera- 
tions to 70 per cent and higher when running 
under high recycle ratios to a maximum of gaso- 
line, with gas and coke as the principal byprod- 
ucts. Recycle oil or cracked gas oil is high in car- 
bon residue, in depositable material, low in cetane 
number and generally makes diesel fuel of lower 
than standard quality for that reason. Under 
more severe operating conditions high gas pro- 
duction ratios may~be obtained, and this is used 
in current wartime operations to produce olefins, 
etc., for making alkylate, butadiene, etc. 


Thermal cracking processes are licensed by 
M. W. Kellogg Co., New York, Petroleum 
Conversion Corp., Elizabeth, N. J., and Uni- 
versal Oil Products Co., Chicago, etc. 
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HF Alkylation 
Process 


Tue reaction by which an olefin and a paraffin 

are united chemically to form an isoparaffin 
is known as alkylation. One of the most recent 
catalysts to be used on a large scale to promote 
this reaction is anhydrous hydrogen fluoride. 

3ecause of its reactivity, availability, and the 
high quality of the alkylate product, isobutane is 
the paraffin which has been used almost exclu- 
sively for this reaction. The main reaction can be 
represented as follows: 


C,H, + i-C.Hw = C;Hs 


Propylene, amylene, and higher boiling olefinic 
stocks can be used according to their availability. 

Except in a very few instances carbon steel is 
employed for all equipment in acid service. Spe- 
cial metals or alloys are used primarily as trim 
materials for relief valves, diaphragm motor 
valves and other control instruments. Monel is 
used in some parts of the acid rerun system where 
high concentrations of water are encountered. 

The plant layout is so arranged that the acid- 
containing equipment is segregated from the hy- 
drocarbon fractionating and storage equipment. 
This arrangement permits localizing the handling 
of acid and acidic waste. 

Olefin-containing feed and supplementary iso- 
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butane are passed through a bauxite drier to re- 
move small amounts of water. The fresh feed from 
the drier joins with a recycled isobutane stream 
and the combined streams go to the reactor. Strat- 
ford contactors are used generally. 

Processing temperature varies between 75° and 
115° F., depending on cooling water temperature. 
Refrigeration is used in some instances to control 
reaction temperatures. From the reactor the com- 
bined hydrocarbon-acid stream is transferred to 
an acid settling tank for separation of acid from 
hydrocarbons. Pressures are on the order of 100 
to 150 lb. so that the operation may be conducted 
in the liquid phase. 

The hydrocarbon phase from the settler con- 
tains a small amount of physically dissolved HF 
which is removed in an azeotrope tower. The ket- 
tle product, which contains no free HF but does 
contain small amounts of residual organic fluorine, 
is passed through a bauxite treater where 95 per 
cent or more of the fluorine is removed. 

A small amount of organic fluorine, about 
0.0002 to 0.001 per cent, not removed in the first 
bauxite treatment, remains in the total alkylate. 
This is removed by a second bauxite treatment. 

An acid purification unit is incorporated in the 
plant for removal of acid-soluble oils and any 
water that may accumulate in the acid. 

When charging isobutane-butylene feed an 
A.S.T.M. octane number of 92-94 is obtained under 
good operating conditions; under selected operat- 
ing conditions an octane number as high as 97 
may be obtained. Alkylate from amylenes gives 
90-92 octane number; from propylene, 89-91 o.n. 


HF alkylation processes are licensed by 
Phillips Petroleum Co., Bartlesville, Okla., 
and by Universal Oil Products Co., Chicago. 
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HE use of sulfuric acid in the alkylation of 

isoparaffins such as isobutane with olefins 
such as butenes was the first commercial de- 
velopment of the important reaction which plays 
an important part in current production of avia- 
tion superfuels. It was developed partly inde- 
pendently by British and American refining tech- 
nologists and partly by collaboration between 
them. In 1938 it first made 100-octane-number 
aviation fuel commercially practicable in large 
quantities at relatively low cost. 

The process consists essentially of mixing the 
two main reacting components with sulfuric acid 
of 88 to 94 per cent concentration in the desired 
proportions for best results and permitting the 
reaction to go to completion; later the spent acid 
is separated from the reaction products and either 
recovered or used for other purposes. The reac- 
tion mixture is separated into two or three parts 
by fractionation, yielding unreacted materials as 
the lightest fraction, the alkylate of mainly iso- 
octanes and heavier products formed by poly- 
merization, overalkylation, and other side reac- 
tions which are held to the practical minimum. 


Operating Conditions 


The equipment required for this process is 
built mainly of carbon steel, with special trim 
metals for pumps, valves, etc., in contact with 
corrosive concentrations of acid in the acid re- 
covery facilities; concentrated acid is handled en- 
tirely in carbon steel material. Items include de- 
propanizer column, caustic wash tower, reactor 
drums or towers, soda wash tower, butanes re- 
moval towers (2), alkylate rerun tower, with 


numerous pumps, surge and storage drums, con- 
densers, reboilers and coolers and one or more 
propane refrigeration exchangers. 

Referring to the flow chart, the charge stocks 
may include isobutane, isopentane with most oper- 
ations concentrating the first; olefins such as pro- 
pene, butenes, amylenes. All is scrubbed to re- 
move sulfur to a maximum of 10 grains per 100 
cu. ft. of charge vapor. Olefins and fresh iso- 
butane feed are mixed with an 80 per cent pure 
isobutane recycle stock so that the isobutane- 
olefin ratio to the reactors is at least 3 to 1 and 
ranging upward preferably to 8 to 1 ratio for 
making alkylate of the highest octane rating. The 
reactants are sprayed into a 1 to 1 acid-hydrocar- 
bon emulsion at 35° to 70° F. Acid portion of 
the emulsion is held at 88 to 94 weight per cent 
H.SO, by makeup with 98 per cent acid, general- 
ly black acid, and by withdrawing continuously 
the weaker, spent acid. The emulsion ratio to 
reactant amounts are varied. widely but it is 
claimed that the emulsion-olefin ratio should be 
at least 60 to 1. Separation of the reaction mix- 
ture is carried out. in entirely conventional man- 
ner using customary equipment. p 

The sulfuric acid makeup cost is reduced great- 
ly when the spent acid can be used to treat other 
materials in the refinery such as straightrun or 
cracked naphthas, kerosenes, lubricating oils, etc. 
Recovery of sulfuric acid has been developed to 
a high degree of efficiency by long years of ex- 
perience in the refinery and recovery units may 
be operated economically in any plant where the 
volume of acid to be recovered is large enough 
to warrant facilities of reasonable capacity. Actual 





Sulfuric Acid Alkylation Process 











Sulfuric Acid Alkylation Process 




















Ly 
ss WER A a x 
oe PREHE ATER a FEED |_-}- WATER wAsH 
pe ea cRUM cteO= ae 
+o = se Cy ee | Was. 
f = i oe 
f @ ' 4SETTLERY 
L oa 2) Mee a re Ps eC : 
— — — - — ay fr ~ 
{ FRESH RA FACTOR DRUMS ( _ A 
-— yo : ‘ _ ESH SODA 
= : —— Lajas 
aa ae +6 r N Blin =) 
AN ee 8 “J I oo ee ae : ‘ re F 
ac Ae ; 
£ A a —— 
os Ly — — ——e | FRESH AC A 
a a y ass ~ Rt ACTOR a Ses | pale Sata 
ORE = aes ers _ RECOVERY PLA 
; © 
=a — R A : P= AViAT A AT 
; Ls 4 es as r 
say | < Pininiign A WATER WASR 
cme ST 1) 2 ie 
TOWER ( 7 | a x £ 
T ~ —} be 
aa B —-> nit i i _J 
= ew Ct ae 
pins = “33 Seetux Daum © OME H A 
' ™ 2 oa Ta 
j ap Se /)— ve t , j su 
s ”~ 
~ er ee f + A 
¢ r 3 , 
= oS Ca 
= REBOILER a —— 7 
re ents Sa ea a 
—_ as x 
<< a 'y - (te D gear 





MARCH 31, 





consumption of acid is about 0.1 to 0.4 lb. per 
gal. of alkylate formed when a separate acid- 
recovery plant is necessary. 

The product from the alkylation reaction is 
predominantly eight-carbon isoparaffins, isooc- 
tanes. Isobutane with butenes gives the highest 
octane-rating product, being three or more num- 
bers above that from amylene or. propene. In 
a plant designed for 93.5-octane-number alkylate 
the following data show results when operating 
at 40 per cent and at 150 per cent of capacity 
rating. 


40% 150% 
Property— capacity. capacity 

Octane number, A.S.T.M., clear ........ 95 91 
Octane No., A.S.T.M., 46 cc. TEL ..... 110 107 
Pe.  CRGAD ected ot hak centavos 3.0 3.0 
Bromine number ......... pis Savalas Nil 0.5 
Isooctane content, per cent .... i wien 75 55 
Initial boiling point, °F. ...... Jeske oe 130 120 
5 per cent evaporation point .. er = 180 140 
50 per cent evaporation point .......... 225 228 
95 per cent evaporation point ...... 270 320 
End point Kar wr 8 pee 8 SE 360 360 


Licensing agents for this process are the 
M. W. Kellogg Co., New York, and Universal 
Oil Products Co., Chicago. 


HIS process involves the use of sulfur as the 

reactant in sweetening sour gasoline with lead 
sulfide (PbS) as the agent, and has been used for 
some years at the Marcus Hook, Pa., plant of Sin- 
clair Refining Co. It uses sulfur instead of oxygen 
and forms hydrogen sulfide rather than water 
during the reaction. 

The equipment utilized includes sulfur pots, 


two or more catalyst towers, charge-stock pumps, 
air compressor, caustic-soda-solution storage, lines 
and pumps, and auxiliary facilities. 
The main reaction in this process is: 
PbS (cat.) 
4RSH + S. = RS: + H.S 
Mercaptan Disulfide Hydrogen Sulfide 


Caustic soda is added to the mixture to react with 
the sulfide, H.S, and to permit continuance of 
the reaction. Oxygen admission must be held to 
a minimum, it is claimed. Oxygen damages the 
PbS catalyst, converting it probably during the 
sweetening process to PbSO,, lead sulfate, which 
is converted to the sulfide again only with great 
difficulty and has very little sweetening reac- 
tivity. The principal (sulfur) reaction is also in- 
terfered with by the presence of oxygen. 
Probably the most difficult problems in adapt- 
ing this reaction to refinery sweetening operations 
are those of catalyst preparation and control of 
the sulfur and alkali solutions. The catalyst is 
made by coating the surface of a carrier-pellet 
with a Pb (lead) compound which is converted to 
the sulfide after the catalyst material is in place, 
ready for use. Pellet size and catalyst-bed propor- 
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Lead Sulfide Sweetening Process 
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tions are important in obtaining the optimum re- 
sults in treating any given stock. 

From the flowchart it is seen that the raw 
stock enters the system in a stream which is split, 
part of it passing through the sulfur pots where 
it picks up sufficient sulfur to carry out the pri- 
mary reaction. The remainder of the stock passes 
to the catalyst towers where it mingles .with the 
caustic, air and/or steam injected into the tower 
base in such arrangement that the air or steam 
aids in mixing caustic and charge stock. The so- 
lution and charge enter at the bottom and travel 
up the towers; sulfur content of the reaction mix- 
ture is controlled by the amount of charge sent 
through the pots, to a predetermined range of 
concentration. 

The reaction proceeds best, and with little op- 
erator attention after the concentrations are de- 
termined, by removing a maximum amount of 
the introduced caustic with live steam; air is not 
used until the normal action of the catalyst bed 
has decreased due to physical causes and should 
then be used sparingly since the tendency to con- 
vert the sulfide to sulfate is strong. 


The process was developed by Sinclair Re- 
fining Co. technologists. 







































































































































The Girbotol Process 


Sen Girbotol process is a continuous cyclic proc- 

ess for separating acidic gases such as hydro- 
gen sulfide and carbon dioxide from gases and 
liquids. Gases and liquids are contacted with solu- 
tions of amines (organic alkalies) which remove 
acidic gases. The absorbed acidic gases are then 
separated from the amine solutions by heating 
which regenerates the solutions for further acid- 
gas absorption. This regeneration takes place be- 
cause amine salts of weak acids dissociate readily 
at elevated temperatures so that the amines may 
be separated from the acidic gases they have ab- 
sorbed at lower temperatures. 

The Girbotol process was first used commer- 
cially in 1929 for the removal of carbon dioxide 
from natural gas, which was then processed for 
the recovery of helium. Since that time it has 
been applied commercially to the following prob- 
lems: 

1. Separation of carbon dioxide from gases. 

2. Separation of hydrogen sulfide from gases. 

3. Separation of mixtures of carbon dioxide 
and hydrogen-sulfide from gases. 

4. Separation of hydrogen sulfide from liquids. 

5. Separation of mixtures of hydrogen sulfide 
and carbon dioxide from liquids. 

6. Simultaneous separation of hydrogen sulfide 
or carbon dioxide and water vapor from gases. 

The applications of the Girbotol process listed 
above have been carried out in the following 
fields: 

1. The purification of natural gas. 

2. The simultaneous purification and dehydra- 
tion of natural gas. 

3. The purification of refinery gases. 

4. The purification of hydrocarbon liquids. 

5. The purification of hydrogen. 

6. The purification of nitrogen-hydrogen mix- 
tures prior to ammonia synthesis. 

7. The purification of carbon monoxide. 

8. The production of nitrogen for inert atmos- 
pheres. 

9. The recovery of carbon dioxide. 

10. The recovery of hydrogen sulfide. 

Because of its high efficiency and wide adapta- 
bility, the Girbotol process has achieved wide- 
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Girbotol Process 


spread use, its licensors state. More Girbotol proc- 
ess plants are in use at present than those em- 
ploying all other cyclic acid-gas-separation proc- 
esses. In addition to having originated and de- 
veloped the: Girbotol process, the licensor engi- 
neers and constructs plants of all types for all 
applications to which this technique has been 
adapted. 


The process is licensed under patents owned 
by The Girdler Corp., Louisville, Ky. 


 tapsc Perco copper sweetening process has been 

in use for a number of years as a method of 
“sweetening” sour petroleum products. The term 
sweetening is applied to any process which con- 
verts the mercaptans, which have a very disagree- 
able odor, to disulfides, which are practically 
odorless. In addition to odor removal, other ad- 
vantages also result from the sweetening treat- 
ment. 

Copper sweetening is an oxidation-reduction 
reaction involving the mercaptan constituents of 
the sour hydrocarbon and cupric copper solutions. 
It was found that copper solutions containing rela- 
tively high concentrations of chloride or bromide 
ions reacted in the following manner: 


(1) 4RSH + 4CuCl.—> 2 RSSR + 4CuCl + 4 HCl 
(Mercaptan) (Disulfide) 


By oxidation with air the cuprous chloride 
formed is readily converted back to cupric chlo- 
ride, according to Equation 2. 


(2) 4CuCl + 4HCl + O.>4CuCl, + 2 H:O 


The net result, Equation 3, is obtained by add- 
ing Equations 1 and 2. 


(3) 4 RSH + O.~2RSSR + 2H,O 


The nature of these reactions imposes two very 
fundamental conditions on the design and opera- 
tion of a copper-sweetening unit; (a) that the sour 
oil be intimately contacted with the copper solu- 
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tion, and (b) that the cuprous chloride and hydro- 
chloric acid formed in the reaction in Equation 1 
be retained in the solution and intimately con- 
tacted with molecular oxygen as the revivifying 
agent. 

Two separate and distinct methods of applying 
this process have been developed and are being 
used commercially. It is essential in either process 
to have the sour oil free of hydrogen sulfide and 
elemental sulfur before it is contacted. 

In the liquid process an aqueous solution of 
cupric chloride is employed. The sour gasoline 
from the caustic prewash and copper solution, in 
about equal quantities, is charged to the con- 

r pump. The mixture passes to a separating 
herein complete separation of the two liq- 
ses takes place immediately. The gasoline 
passes to the sulfide contactor and settling tank 
where any traces of copper are removed by a 
sodium sulfide wash. The gasoline is now sweet 
and noncorrosive and ready for use in fuels. The 
copper solution is discharged continuously to the 
aerator tank where it is blown with air at about 
to effect complete regeneration, according 
tion 2. 
solid method is considerably simpler than 
the solution method, but is limited to those cases 
where no harmful effect results from the direct 
addition of air or oxygen to the product. 
As will be seen in the diagram, a nominal ex- 
ir is injected into the sour gasoline stream 
under 25 to 50 psi. The gasoline, with the dis- 





























solved air, then passes over a bed of absorbent 
material, impregnated with a cupric-chloride so- 
lution. Reactions 1 and 2 mentioned earlier, take 
place simultaneously. 

One of the advantages of the process is the 
theoretical absence of consumption of chemicals 
other than oxygen in the process. In practice it 
is necessary only to make up mechanical losses 
of the treating materials. Because of the simplicity 
of the method, labor and other operating costs 
are also low. 

By treating in a closed system and completely 
separating the gasoline from the treating mate- 
rials, gasoline losses are eliminated. The usual loss 
in octane number incurred in sweetening with 
lead compounds is eliminated with copper treat- 
ing, and the result is a saving in tetraethyl lead. 
The various gum tests are usually improved and 
the product is unusually stable. 


This process is licensed by Phillips Petro- 
leum Co., Bartlesville, Okla. 
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pur Phenolate process employs a solution of 

sodium phenolate to absorb hydrogen sulfide 
from hydrocarbon gases by countercurrent contact 
in packed or bubble-tray towers. The process is 
continuous with regeneration of the foul solution 
and recovery of the hydrogen sulfide for whatever 
purpose may be desired. It is operated in either 
one-stage or two-stage systems, with certain ad- 
vantages for each, depending upon the specific 
conditions. 

The equipment required for this process in- 
cludes a solution mixing tank, an absorber tower 
and an actifier or solution-regenerator tower with 
a reflux condenser or dephlegmator, solution cool- 
er, heat exchangers, and the necessary auxiliary 
pumps and control instruments. 

This process is based on the fact that while 
HS is readily absorbed by NaOH at room temper- 
atures the compound so formed cannot be disso- 
ciated at elevated temperatures. To make regen- 
eration of the foul solution possible an acidic com- 
ponent must be added which has less acidity at 
normal temperatures than H:S, and which in- 
creases its acidity at about the same rate as H.S 
with a rise in temperature. Phenol—carbolic acid 
—possesses these characteristics almost perfectly. 
Therefore when phenol is added to caustic soda 
solution to form sodium phenolate, H:S will sup- 
plant the phenol at room temperatures. The re- 
verse is true, however, when the foul solution is 
heated to its boiling point. The phenol then be- 
comes the more acidic and crowds out the H.S 
which is released as a gas. The reaction is almost 
completely reversible within the required prac- 
tical limits: 


NaOC,.H;OH HS = NaHS + C.H;,OH 
Sodium Hydrogen Sodium 

Phenolate Sulfide Acid Phenol 
Sulfide 


In the one-stage continuous system the raw gas 


enters the bottom of the absorber tower. and exits 
at the top. The foul solution is forced by absorber 
gas pressure through a heat exchanger into the 
top of the actifier column down which it flows 
through a countercurrent stream of steam pro- 
duced from the solution itself by the re-boiler at 
the bottom. The HS stripped solution goes back 
through the exchanger used as foul-solution pre- 
heater, thence into the absorber top to repeat 
the cycle. 

The two-stage system follows the same gen- 
eral principle but withdraws a part of the partly 
regenerated solution about midway of the actifier 
column and returns this portion to the absorber 
about midway, after it passes the heat exchanger 
and cooler units: The smaller portion of the solu- 
tion goes on to the bottom of the actifier, meets a 
correspondingly greater proportion of clean steam, 
is actified to a greater degree and is returned to 
the top of the absorber, to strip H.S from the part- 
ly stripped gases. An important economy of the 
two-stage system is steam saving which is between 
50 and 60 per cent of that for the one-stage process. 
In either system the overhead product, H.S and 
steam—water vapor—is cooled and the condensed 
steam is returned to the solution. 


This process is licensed by the Koppers Co., 
Inc., Pittsburgh. 
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WO general principles are employed in sweet- 

ening gasolines—one being the conversion of 
mercaptan sulfur compounds to disulfides or poly- 
sulfides; the other being the more or less com- 
plete physical or chemital removal of the sulfur 
compounds fram the material. The Shell Solutizer 
process utilizes the second principle, removing 
essentially all mercaptans. 

The process requires a caustic pretreater, a 
packed contact column, gasoline-solution sepa- 
rator, solutizer regenerator and several transfer 

exchangers, coolers, condensers and ac- 
ors. All pressures and temperatures are 

r enough so that special materials or added 

s of equipment are not necessary. 

principle of the process is the use of a 
solution in which is included an organic 
| called a solutizer. This chemical, usually 

1 isobutyrate, increases the solubility of 
captans in the caustic solution. The process 
applied to straightrun, cracked, reformed 
or synthetic products of the normal gasoline range. 
The solution recommended contains about 6-nor- 
mal alkali plus about 2-normal solution of the solu- 
tizer salt. Potassium salts of certain of the weakly 
acid alkyl phenols naturally present in some raw 
gasolines also act as solutizers. In some cases when 
the mercaptan sulfur is a large portion of the total 
sulfur in the raw gasolines, the process reduces 
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the total sulfur content to a value within speci- 
fications. It may be used also prior to the appli- 
cation of sulfuric acid to reduce the acid re- 
quirement. 


In practice the sour gasoline is first treated 
with a caustic solution to remove strongly acidic 
components, and to “adjust” the concentration of 
alkyl phenols. This pretreated material is then 
passed through the packed column countercurrent 
to the lean solutizer solution. Foul solutizer solu- 
tion carrying the mercaptides is taken off the 
bottom of the tower while sweet product is re- 
moved from the top. The solutizer solution is 
diluted with the condensate from the regenera- 
tion step, allowed to settle out small amounts of 
sour gasoline; the solution is preheated to about 
230° F., and pumped to the top of the regenerator 
tower. Steam from outside or from the tower re- 
boiler is introduced into the column and strips 
out the mercaptans. From the bottom of the tower 
at a temperature of about 290° F., regenerated 
solutizer solution goes through heat exchange with 
the incoming foul solution and thence to the top 
of the extractor tower. 


The steam and mercaptans pass through a 
reflux stripper section at the top of the tower 
and. then overhead to a condenser and a sepa- 
rator. The lower layer from the separator is fed 
to this stripper section and then goes to dilute the 
foul solution before regeneration. Mercaptans sep- 
arate as an upper layer in the separator. 

Care must be observed that the regenerated 
solutizer solution has too little mercaptan content 
to contaminate the sweetened product with which 
it is first contacted. Care must be taken also that 
the concentration of alkyl phenols does not rise 
so high by accumulation from the feed as to in- 
terfere with efficient operation of the process. 


This process is licensed by Shell Develop- 
ment Co., New York. 
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Tannin Solutizer Process 


Tos process is applicable to all types of gaso- 

lines and will remove essentially all of the 
mercaptan sulfur. Gasolines are normally treated 
by this process to give a mercaptan-sulfur con- 
centration from 0.001 to 0.003 per cent in the 
finished product. In some cases a slight loss of 
regeneration catalyst is experienced when treat- 
ing to produce a doctor-sweet product. This proc- 
ess employs a novel oxidative regeneration tech- 
nique, with a small amount of alkali-soluble oxi- 
dation catalyst in the treating solution. 

Equipment required for the process may be 
made entirely of low carbon steel. It includes a 
caustic settler for prewashing, a packed treater 
column, or other countercurrent contacting equip- 
ment, coalescers, heaters, a solution-air contactor 
drum or tower, along with the necessary pumps, 
air blower, and auxiliaries. 


Operating Conditions 


The extraction process is briefly described as 
follows: Sour gasoline is prewashed with caustic- 
soda solution to remove hydrogen sulfide, and 
also, for some stocks, to adjust the eoncentration 
of alkyl phenols in the ‘treating solution. The 
gasoline is then contacted countercurrently with 
a solutizer solution containing alkyl phenols 
and/or isobutyric acid. In treatment of light oils, 
such as codimer or alkylation feed stocks, solu- 
tizers are not required. 

Spent solution from the extraction unit is 
heated to 90°-135° F. with exhaust steam and is 
then passed through a packed vessel in order to 
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coalesce and remove entrained gasoline. The solu- 
tion then goes to the reactivator in which it is 
contacted intimately with air for regeneration. 
The mercaptides are oxidized to disulfides (RSSR) 
in the regenerator which are then coalesced and 
removed from the solution. A majority of the 
disulfides are separated in a settling tank and 
the balance removed by a coalescer. The lean, 
or regenerated, solution is then returned to stor- 
age or to the extractor. 


Process Advantages 


The regenerator may be any convenient: type 
of unit which provides good mixing of air and 
treating solution such as mechanical contactors, 
bubble towers and orifice mixers. 

Advantages of the Tannin Solutizer process 
are quoted as: (1) Use of low carbon steel in 
equipment; (2) adaptation of the process to exist- 
ing sweetening or other equipment can be made 
with little or no additional material needed; 
(3) naturally occurring solutizers may be used 
instead of isobutyric acid; and (4) nuisance of 
mercaptan odors is practically eliminated. 

When the process is used to treat alkylation or 
codimer feed stocks and solutizers are not re- 
quired, the iuodification is called the Tannin 
Caustic process. 


These processes both are licensed by the 
Shell Development Co., New York, under 
patents of Socony-Vacuum Oil Co., Inc., and 
Shell Development Co. 
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PHS Thylox process is for the purpose of remov- 

ing hydrogen sulfide from gases and recover- 
ing elementary sulfur in solid form. It consists es- 
sentially of contacting the raw gas with a solu- 
tion of one of the sodium thioarsenates, probably 
Na.As.S;O2, recovering the sulfur in solid elemen- 
tary form by oxidation of the fouled solution and 
recirculating this solution analogously to the 
phenolate system discussed elsewhere. 

The equipment required for this process in- 
cludes solution storage tank, the extraction tower, 
actifying tower, sulfur sludge tank, filter press, 
autoclave for melting sulfur, sulfur molds, and 
the air compressor, pumps, solution heater and 
other auxiliary equipment. 

The Thylox process is advantageous when the 
hydrogen sulfide concentration in the gas is of the 
order of 1 per cent or lower. For gases contain- 
ing H.S in concentrations from 1 to 10 per cent 
and even up to 50 per cent, the phenolate process 
is more advantageous. In using the Thylox sys- 
tem the CO, concentration in the gases should 
not be much greater than about 10 per cent when 
the absorber pressure is not more than a few 
pounds per square inch gage. 

In operation the process consists of passing 
foul gas into the bottom of the packed extraction 
tower down which the revivified solution is flow- 
ing; this absorbs the hydrogen sulfide from the 
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gas by reaction with the thioarsenate in the solu 
tion. The foul solution exits from the bottom of 
the tower, the desulfurized gas from the top for 
distribution and use. In the reactivator or thion- 
izer tower the foul solution mingles with air forced 
in with the foul solution at the tower bottom by a 
compressor. The air oxidizes the thioarsenate to 
form elemental sulfur which floats to the top and 
is drawn off over the skimming weir at the top 
of this tower to a sludge tank. The activated solu- 


tion returns to the top of the absorber tower to 
repeat the cycle. 


Sulfur Recovery 


Sulfur from the sludge tank is collected asa 
50 per cent sulfur cake on a filter; the filtrate 
solution is returned to the absorption system. The 
cake is then blown with air to recover as much 
solution as possible, and it may be melted in a 
steam-jacketed autoclave and run into forms of 
any convenient size. Alternatively it may be cooled 
on a stainless-steel belt when drawn from the 
autoclave and solidified as brimstone for use in 
the manufacture of paper by the sulfite process. 

For one important use, the sulfur-water paste 
is withdrawn directly from the filters. After add- 
ing small amounts of wetting agents, etc., this 
paste is used as an agricultural-spray sulfur with- 
out further processing. 


A unit using this process, operated by the Bos- 
ton Consolidated Gas Co. at Everett, Mass., re- 
covers in this manner some 5 tons of sulfur daily 
from 45,000,000 cu. ft. of gas, having a recoverable 
concentration of sulfur of about 155 grains per ~ 
100 cu. ft. 


This process is licensed by Koppers Co., Inc., 
Pittsburgh. 





S Saeed Unisol process is based upon the large in- 

crease in solubility of higher mercaptans in 
caustic solution when an organic solvent, methyl 
alcohol, is present. The mercaptans are thus bodily 
removed instead of being converted to disulfides 
as they are in the conventional doctor-treating 


process. A substantial reduction in sulfur content 
of the gasoline is thus obtained and is usually 
accompanied by a marked increase in lead sus- 
ceptibility. 

The equipment used in the process includes 
a caustic prewash drum, a contact tower, steam 
superheater, methanol column, mercaptan sep- 
arator, pumps, reagent storage and other auxiliary 
facilities. 


In operating the process, gasoline is washed 











sf | 4 free of hydrogen sulfide and aliphatic acids in a 

Swe ——— simple, dilute caustic prewash. The prewashed 

ae He feed is then brought into contact, in a counter- 

Sere ; il Zz current extraction column, with a concentrated 

<b aqueous solution of caustic soda containing 

- This methanol, at about 100° F. and 75 to 100 p.s.i. 

wish The caustic solution is introduced at the top of 

H =—{) INN the column and moves downward against the ris- 
be 7 tJ ing flow of gasoline. 





Methanol Extraction 


Methanol is introduced at a point midway in 
the column. The caustic solution in the upper 
portion of the column above the methanol inlet 
extracts methanol selectively from the gasoline 

and prevents methanol loss. The portion of the 
. 
| 
} 





column below the methanol inlet is the mer- 
captan extraction, section. 
ha) ' The methanol and mercaptans are removed 
= from the caustic solution by heating in the strip- 
ping column with steam. The recovered caustic 
is circulated back to the extraction celumn for 
reuse. 

The methanol and mercaptans, together with 
the steam used for stripping, are condensed, and 
sufficient water is added to produce a methanol- 
water mixture in which the mercaptans are sub- 
stantially insoluble. 

The mercaptans separate and form an oil layer 
over the aqueous methanol solution and are re- 
moved from the process as a liquid and are ordi- 
narily disposed of by burning under a boiler or 
may be sold as a crude chemical or odorant. 


MERCAPTAN 
SEPARATOR 
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Caustic, Methanol Consumption 


The principal methanol loss from the plant 
occurs with the gasoline which contains about 
0.004 weight per cent methanol. Caustic is con- 
sumed by the reaction with the phenols and naph- 
thenic acids in the feed. 

Phenol removal from the gasoline may be 
sharply reduced by allowing phenols to build up 
in the caustic until an equilibrium is reached 
with the gasoline leaving the unit. If desired, 
the phenols may be recovered by withdrawing 
a portion of the caustic solution and neutraliz- 
ing it. 

Naphthenic acids are removed from the sys- 
tem in the same manner. Low costs for the proc- 
ess are obtained through the small chemical con- 
sumption and the use of only 2-3 per cent cir- 
culated solution based on the gasoline. This low 
circulation rate results in the low steam load and 
general reduced utility requirements. 








es This process is engineered and licensed by 
re pa Universal Oil Products Co., Chicago. 
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HIS process is being employed to remove both 

mercaptan and nonmercaptan sulfur from 
straightrun or cracked distillates or mixtures of 
them for production of either aviation or motor 
fuels. It may also be applied to diesel oils (fuels) 
and distillate fuels for sulfur reduction. It consists 
essentially of passing the vapors of the stock to 
be treated through clay at higher temperatures. 

The equipment required for this process in- 
cludes any convenient type of heater of either 
straight tube or helical coil design, a catalyst- 
packed column, a fractionating tower, condenser 
and cooler, with tanks, pumps, etc. 

Straightrun gasoline, for example, is passed 
through a tower packed with 16-60 mesh clay or 
earth after being heated to about 700° F. Space 
velocity, temperature, pressure and other oper- 
ating conditions are determined by -+he nature 
of the charge and the amount of desulfurization 
required. Lower pressures consistent with the 


velocity required to pass the stock through the 
unit are more favorable to sulfur removal. Treat- 


ing of cracked stocks is carried usually by mixing 
with straightrun material to be treated. The gum 
constituents of cracked distillates are also removed 
during the process. 


Practically all mercaptan sulfur is removed by 
this treatment, along with a large portion of sul- 
fides and disulfides present. The sulfur compounds 
are converted catalytically to hydrogen sulfide 
and this is removed by caustic washing after con- 
densing the product. When treating high-sulfur- 
content gasoline it is often better to remove most 
of the H.S by stabilizing the treated product be- 
fore caustic washing. 

Straightrun gasolines give yields of 5,000 bbl. 
per ton of clay, while with cracked distillates the 
yields are of the order of 800 to 1,000 bbl. per ton. 
When treating cracked material an after-fraction- 
ator is usually employed to remove any polymers 
which may be formed during the treatment. 

Removal of the sulfur present in gasolines im- 
proves its lead (TEL) susceptibility and also raises 
its clear octane number. This process aids mate- 
rially in meeting severe specifications for sulfur, 
lead susceptibility and stability, such as 80-octane- 
number, . all-purpose Army gasoline and_ other 
military gasoline. 


This process is licensed by Gray Processes 
Corp., Jersey City, N. J., and Universal Oil 
Products Co., Chicago. 


RESULTS OF GRAY CATALYTIC DESULFURIZING VARIOUS STOCKS 
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Perco Catalytic Desulfurization Process 


INCE the deleterious effect of sulfur compounds 
on motor fuel and aviation fuel was recog- 
nized a number of years ago various processes 
have been developed for their removal. Phillips 
Petroleum Co. has devised a catalyst desulfuriza- 
tion process which effects the removal of as much 
as 97 per cent of the total sulfur in certain stocks. 
This process differs from sweetening processes in 
that it removes the sulfur from the hydrocarbon, 
instead of merely changing the form of the sulfur- 
containing compounds. A typical reaction is shown 
in Equation 1. 
Heat 





(1) C.H;SH + C.H, + HS 


Catalyst 


In conventional operation, raw feed is picked 
up by a charge pump, passes through heat ex- 
changers, and then to a tubular heater in which 
complete vaporization and superheating to about 
750° F. is obtained. These superheated vapors then 
flow downward through one of the catalyst tow- 
ers where the organic sulfur is decomposed to 
hydrogen sulfide and the corresponding hydro- 
carbon. The pressure on the catalyst tower is gen- 
erally maintained at 50 p.s.i. or less and the flow 
rate may range from 100 to 300 bbl. of liquid feed 
stock per ton of catalyst per day. The effluent 
is cooled and passes to an accumulator. The re- 
moval of hydrogen sulfide from the product by 
some means, such as caustic washing or fraction- 
ation, completes the operation. The method of 
H:S removal is usually dependent on the eco- 
nomics of the particular installation. 

The materials of construction for such a unit 
should be equal in quality to those for a topping 
or primary distillation unit for high-sulfur crudes. 





With the exception of the exchangers and cooler, 
no special consideration need be given to the use 
of corrosion-resistant materials. 

For units processing straightrun or natural- 
gasoline products that give catalyst life cycles of 
3,000 to 5,000 bbl. throughput per ton, no regen- 
eration is required. 

Catalytic desulfurization is applicable to the 
treatment of light oils, including ,liquefied petro- 
leum gases, casinghead and natural gasolines, cer- 
tain reforming stocks, and specification naphthas 
such as Stoddard solvent, painters’ naphthas, etc. 

Theoretically, there is no significant volume 
loss in an operation of this type. Yields will in all 
cases be 100 per cent, less the usual transfer and 
mechanical losses. 

The improvement in tetraethyl lead suscep- 
tibility is shown in the following table of results 
obtained on desulfurizing a West Texas straight- 
run gasoline. . 


Before After 

Desulfurization Desulfurization 
Total sulfur, per cent 0.140 0.008 
A.S.T.M. octane number 56.5 58.2 
+1c.c. TEL 63.6 69.1 
+ 2c.c. TEL 67.5 75.0 
+ 3c.c. TEL 70.0 78.0 


Although there is no appreciable change in the 
composition of the treated product other than the 
removal of sulfur, the clear and leaded octane 
numbers are increased as shown above. There is 
no appreciable change in vapor pressure, gravity, 
or distillation characteristics, indicating the prac- 
tical absence of any side reactions that might 
affect the finished product. 


This process is licensed by Phillips Petro- 
leum Co., Bartlesville, Okla. 
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REACTIVE acid impurity such as hydrogen 
sulfide, H.S, is removable from light hydro- 
carbon mixtures with comparative ease. The 
main consideration is low installation and oper- 
ating costs, and this involves especially easy and 
cheap reagent regeneration methods. The Shell 
Phosphate Process for H:S removal offers all these 
advantages, it appears, and for some years has 
been used and tested widely for this refining 
purpose. The process consists in absorbing the 
sulfide from the light fraction in a water solu- 


tion of tripotassium phosphate and in turn re- 
generating the solution by boiling to drive off the 
sulfide which may be recovered for any desired 
purpose 


The equipment required is simple; a packed 
or bubble plate extractor tower of steel; cooler 
and heat exchanger; regenerator tower with a 


reboiler, or with a reconcentrator coil in case ex- 
haust steam from outside is used directly for strip- 
ping, and the necessary pumps and control in- 
struments. Iron and steel are satisfactory, except 
for corrosive cooling water, when sheets and 
baffles in the condenser and cooler may be of 


Muntz metal (60 Cu-40 Zn) while tubes 
in these may be of Admiralty metal 
(70 Cu-29 Zn-1 Sn). Pumps, valves, etc., 
should be iron and steel except that © 
monel stainless steel trim may be 


used. 

Treating solution is made by dis- 
solving commercial KOH and phos- 
phoric acid, H;:PO,, in water to concen- 


trations determined by sulfide in the 
material treated; the molal ratio of 


potash to acid is 2.95-3.00 to 1. Solu- 
tion and gases or vapors are contacted 
countercurrently in a packed or bub- 


ble-tray tower at temperatures up to 


200° F.; temperature, solution concen- 
tration, flow rates and ratios of solu- 
tion to gas volumes being adjusted by 
trial and experience to yield a treated 
gas or vapor in which sulfur content 
is reduced to the required value. Puri- 
fied gas exits from the top of this 
tower while from its bottom flows the 
foul or “fat” solution to the regenera- 
tor after exchanging heat with regen- 
erated solution on its way from the re- 
generator back to the absorber tower. 


H.S Recovery 


When treating liquid hydrocarbons 
the equilibrium of the phosphate with 
sulfide is even more advantageous 
than when treating gases and an H.S 
concentration as low as 0.01 to 0.02 


mole per cent may be obtained. In 
either case regeneration is accomplished 
by heating the solution to its boil- 





ing point and stripping it in a tower with its own 
steam generated in a reboiler or directly with low- 
pressure exhaust steam. In the first case, a water- 
cooled condenser is required, the condensate being 
returned to the reboiler. In the second, cooling 
water is fed directly into the top of the tower and 
removed along with the condensed exhaust steam 
through a water seal at the bottom of the con- 
densing section. Released hydrogen sulfide passes 
out the top of the tower and out of the system. 
This sulfide can be used variously to produce 
either elementary sulfur or sulfuric acid, to both 
of which methods it lends itself advantageously, 
it is stated. In recovering the sulfide an alternate 
method is to admit low-pressure steam to the bot- 
tom of the column with a direct contact condenser 
built into the top of the column. 

Completely automatic operation is entirely 
practicable in using this process, it is said, so that 
only part of one operator’s time is needed for 
general supervision. 


This process is licensed by Shell Develop- 
ment Co., New York. 
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Aluminum Chloride Isomerization Process 


HYDROGEN 


U.0.P. Aluminum Chloride Process 


7 process involves the rearrangement of the 

atoms in the molecule of a hydrocarbon, usual- 
ly within the lower motor or aviation-fuel boiling 
range, without changing the molecular weight. 
By such a method the chemical and combustion 
characteristics of the molecule are changed, the 
rearranged molecular structure showing higher 
octane number and higher reactivity with other 
molecules such as olefins. The principle of molecu- 
lar rearrangement is employed at present in two 
types of processes, one in which normal butane 
is isomerized to isobutane, the other using prin- 
cipally butane, pentane and hexane mixtures for 
isomerization to improve octane number as di- 
rect motor-fuel ingredients. This latter is re- 
ferred to as naphtha isomerization. The catalyst 
employed in this process is aluminum chloride, 
with a small amount of anhydrous hydrochloric 
acid as promoter. 

The equipment required includes an alumi- 
num chloride saturator tower, a reactor tower, 
HCl recovery tower, caustic-neutralizer columns, 
one or more fractionating columns to separate re- 
action products from unisomerized stock, and the 
necessary pumps, settling drums, etc. 

In operation, the incoming stream is divided, 
one part being preheated to give a temperature 
up to 180° F. to the reaction mixture, the other 
part passes through a saturator column in which 
it picks up a predetermined proportion of anhy- 
drous AlCl, from the lump catalyst in the col- 
umn, this stream being admitted to the saturator 
at a temperature which will dissolve the right 
amount of catalyst. Combined with recycle HCl 
in the required amount the streams pass through 
the reactor which is packed with inert solid 
material as contact surface. Sludge formed in the 
reactor is settled out at the bottom, the AIC1.- 
laden stream enters the chloride column from 
the overhead of which pass HCl and most of the 
normal and isobutane. The bottoms from this 
chloride tower contain some n-butane, the cat- 
alyst and some HCl, and the small proportion 
of pentanes formed in the reaction. Bottoms pass 
to a caustic scrubber which removes the spent 
catalyst, then to a fractionator to remove the 
pentanes, the butane being recycled to the reac- 
tion stream. The overhead stream containing most 
of the isobutane is fractionated in a high-pressure 
column—of the order of 400 psig—which takes 


anhydrous HCl overhead; the bottoms are caustic- 
scrubbed and enter usually the alkylation-unit 
fractionation system to separate the normal from 
the isobutane, the latter being used in alkylation. 
The normal butane is generally returned to the 
isomerization system for recycle. 

Since AICI; is highly corrosive to steel in the 
presence of HCl, the reactor and its piping at the 
bottom are protected by either alloy steel resist- 
ant to this corrosion, or by corrosion-resistant ce- 
ments. Other parts of the system are built ac- 
cording to standard refinery practice, although 
care is taken to exclude water from the system. 
Charge stock and HCl are dehydrated before ad- 
mission to the unit. 

Operating conditions may vary widely, depend- 
ing on the charge stock, rate of conversion re- 
quired, catalyst consumption desired, and other 
considerations. Reaction temperatures vary be- 
tween 170° and 210° F. Pressures in the reactor 
may range from 200 to 350 psig., so as to pro- 
vide a partial vapor phase in the reactor. Part 
or all the heat of reaction is absorbed by vapori- 
zation of an equivalent amount of the liquid hy- 
drocarbons present. 

This principle may be used to isomerize n-pen- 
tane, raising its octane rating from 64 to that of 
91 for isopentanes, and increasing the vapor pres- 
sure from 14.9 lb. R.v.p. to 19.5 lb. If the pentane 
percentage in motor fuel is taken as an average 
of about 15, this increase of 27 octane numbers 
should boost the rating of the whole body of 
motor fuel by about 4 octane numbers. The R.v.p. 
of gasoline will be raised by about 0.7 Ib. 


This process is licensed by Universal Oil 
Products Co., Chicago. 


HIS process converts normal butane to its 

isomer and is useful in providing isobutane for 
alkylation charge, or for blending with motor or 
other gasolines to improve the octane rating. 

The process consists essentially of isomerizing 
normal butane in the presence of a catalyst con- 
taining anhydrous aluminum chloride. Butane-bu- 
tene fractions from cracking or other refinery 
operations contain a preponderance of normal hy- 
drocarbons, as for example a cut which contains 
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20 per cent isobutene, 18.5 per cent isobutane, with 
27 per cent n-butenes and 34.5 per cent n-butane. 
Isobutane can be obtained most readily by putting 
n-butane from the fractionators of the alkylation 
plant through an isomerizer unit. A normal per- 
centage conversion per pass is about 40 per cent 
of total n-butane charged. 

The equipment required for the unit includes 
drying apparatus and efficient drying agent va- 
porizer-heat exchanger or vaporizing unit; one or 
more reactors with the necessary catalyst charge; 
subcooler (usually propane) and HCl strip- 
ping tower; and a tower for separating unchanged 
n-butane from the product. 

rization is carried out by charging va- 
porized C, paraffins, principally n-butane, at a 


mild temperature through one or more reactors 
each of which houses a bed of an aluminum- 
containing eatalyst; before being intro- 


chlorids 


Butane 
Isomerization 
Process 


duced to the reactor, dry HCl gas is mixed with 
the charge vapors as a catalyst promoter to im- 
prove the activity of the AICI, catalyst. Arrange- 
ment of the reactor-catalyst assembly may be in 
any of a number of practicable forms, such as hor- 
izontal beds of catalyst supported by perforated 
plates, screens, etc.; or packing of solid catalyst in 
vertical tubes surrounded by heating-cooling fluid 
which controls the temperature of the catalyst- 
charge mass; this latter arrangement is the one 
shown in the flowchart. 

Effluent from the reactor system is condensed 
and cooled to liquefy the butanes in a refrigerated 
condenser-cooler, most of the HCl going into solu- 
tion, -the noncondensable gases being washed free 
of residual HCl with recycle material and the 
condensate (product) stripped of HCl in a special 
column. HCl is recycled to the system continu- 
ously. The charge is dehydrated before vapori- 
zation. Caustic scrubbing is employed to wash 
the bottoms effluent from the base of the HCl 
stripping column to remove the last traces of acid. 

Little if any special alloy is required in the 
unit; dry HCl as used in this process being non- 
corrosive. It is this need for anhydrous HCl, as 
well as the danger of damage to the catalyst in 
water, which necessitates that the charge be dried. 
Temperatures and pressures are low, requiring no 
heavy material to withstand elevated conditions. 
The catalyst is specially prepared for the process, 
is said to be rugged and to have a very long serv- 
ice life, making its regeneration unnecessary. The 
catalyst will, however, form chemical combina- 
tions with olefins and certain other types of hy- 
drocarbons; therefore these materials, especially 
olefins such as butenes, must be kept to low pro- 
portions in the charge mixture. 


This process is licensed by Shell Develop- 
ment Co., New York. 


Butane Isomerization Process 
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Liquid Phase Paraffin Isomerization Process 
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pus Liquid-Phase process differs from the va- 

por-phase method in that it treats the charge 
stock as a liquid and in that the main catalyst, 
anhydrous aluminum chloride, is handled in solu- 
tion in molten antimony trichloride. 

The process consists in pumping the raw 
charge at essentially atmospheric temperature 
through parallel, alternately-used, special-dryer 
units one of which is always undergoing regen- 
eration. Dry hydrogen chloride (HCl) is added 
to the dry charge in predetermined small pro- 
portions; the temperature is raised in a heater to 
around 180° F., and charge passes through a 
packed catalyst-scrubber column. 

Scrubbed charge enters the contactor which is 
a vertical autoclave fitted with a mixer to pro- 
vide intimate contact between charge and cat- 
alyst solution. The period of contact is compar- 
atively short, the charge spending 10 to 15 min- 
utes in the contactor (reaction chamber); charge 
and product (called isomerizate) are separated 
from the immiscible catalyst solution in the 
upper part of the reaction contactor. A 50 per 
cent conversion is typical for butane and some- 
what higher (55-60 per cent) for pentane. 

Traces of catalyst are removed from the isom- 
erizate in a fractionator and returned to the re- 
action contactor. The product is taken overhead 
in this fractionator, cooled and sent to the HCl 
stripper column from which the acid gas is re- 
cycled to the reactor feed stock. Bottoms pass to 
a caustic wash to remove the last traces of HCl, 
thence to storage or to any other plant operations. 

When isomerizing pentane, hydrogen gas is 
compressed and added to the charge stock before 
it enters the reactor and is recycled from the va- 
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por phase of the catalyst column accumulator. 
Some hydrogen enters the HCl stripper and is 
returned to recycle with HCl recovered. Noncon- 
densable gases are also vented from the catalyst 
column accumulator through a scrubber where a 
returning stream of HCl stripper column bottoms 
—isomerizate—absorbs the HCl in the gases and 
returns them to the stripper for recovery. Highest 
pressure in the unit, about 325 psig., is main- 
tained in the HCl stripper column. 

The high conversion rate maintained in this 
process is due to the continuous removal of AICl; 
in the form of its hydrocarbon complex. Fresh 
chloride is added by passing through a column 
filled with lump chloride a small stream from the 
bottoms cf the catalyst-removal column. 


This process is licensed by Shell Develop- 
ment Co., New York. 
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apenas polymerization of the olefins 

formed in thermal cracking was developed 
during the last decade and has proved to be 
one of the most advantageous operations for the 
average refiner. 

It consists essentially in bringing into contact 
with a phosphoric acid catalyst composited with an 
inert solid carrier, gases containing olefins such 
as butenes, pentenes, propylenes, etc., and thus 
promoting the reaction of combining two or more 
molecules to form a new olefin. 

The equipment required includes charge com- 
pressor, or pump, heater which may be a gas or oil- 
fired tube still or a steam heat exchanger, two or 
more catalyst towers in series, either of the solid- 
packed variety or of the packed-tube type, con- 
denser and stabilizer column and other auxiliary 
items 

In operation, the charge stock is mixed with 
a fraction of 1 per cent water, enters the heater 
and goes to the first reactor at 300° to 350° F. 
In the chamber or solid-packed type reactors, 
pressures of 500 to 700 psig. are used; in tubular 
reactors 900 to 1,800 psig..may be employed for 
larger throughputs or selective polymerization of 
specially concentrated stocks. The polymerization 
reaction is exothermic and this heat is removed 
in some units by the addition of inert gases to 
the reaction stream; in the tubular-type cham- 
ber the tubes are surrounded by cooling water 
and steam is generated. 


Phosphoric Acid 
Polymerization 
Process 
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With charge gases such as the whole stabilize: 
overhead from cracking stills, 90 per cent of the 
butenes and 70 per cent of the propylene are 
polymerized to olefinic material showing 80 to 83- 
octane number, A.S.T.M., or 93 to 97 research 
method, unleaded. Yields usually are 4 to 6 gal. 
per 1,000 cu. ft. of cracking-still gases. Selective 
polymerization is usually done on butane-butene 
charge stock, preferably high in isobutene. This 
is polymerized under special conditions to form 
what is known as codimer (isooctenes) which, 
after hydrogenation form isooctanes of 91 to 97- 
octane number. The saturated product is called 
hydrocodimer, an important component of avia- 
tion superfuels. Best products are formed at low 
conversion rates which give low yields but high 
quality, octane number, product uniformity, etc. 
The yields may be boosted considerably by in- 
creasing the conversion rate, yield increase being 
greater than the quality reduction of the product. 
Temperatures for selective polymerization range 
from 320° to 400° F., and 900 to 1,800 psig. 

Another phase of this process is that of poly- 
merization of propylene, such as found in depro- 
panizer overhead streams. Polymerized at 600 
psig., and at 420° to 480° F., 60 to 80 per cent 
of the propylene reacts; in this case the tripro- 
pylene polymer, three propylene nuclei together 
and forming a nonene, is useful in motor fuel 
and the leaded product shows 80 to 82-octane 
number A.S.T.M. 


Benzene, C.Hs, is alkylated by treatment with the 
polymerization catalyst and an olefin-containing 
gas. The product is a benzene homolog, such 
as ethylbenzene from ethylene and _ benzene, 
cumene and propylbenzene from propylene and 
benzene, etc. Polytreating is another development 
in which cracked gasoline is treated with phos- 
phoric acid catalyst to remove olefins, some isom- 
erization occurs, aromatics are concentrated ali 
of which improves acid heat, stability and octane 
number. For both the last mentioned processes 
the equipment is conventional with the addition 
of rerun or fractionation columns. Nearly a hun- 
dred polymerization units are operating in the 
United States at present. 


This process is licensed by M. W. Kellogg 
Co., New York, and Universal Oil Prod- 
ucts Co., Chicago. 
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SOOLEFINS and isoparaffins are synthesized 
mainly by two methods, alkylation of an iso- 
paraffin by an olefin, and polymerization of two 
or more molecules of the same or different olefins 
to form polymers of higher molecular weight 
which are hydrogenated to the corresponding 
paraffins. Technologists of the companies noted 
later herein have developed a process using the 
latter method which results in a mixture of oc- 
tanes with an antiknock rating closely approach- 
ing that of pure isooctane, they state. 

Concentrated sulfuric acid (about 70 per cent) 
is used as the catalyst. Fractions of light prod- 
ucts containing both i-butene and n-butene with 
the normal olefin in greater proportion are treated. 
The equipment required includes several coolers 
for various stages; polymerizer reactor, hydrolyzer 
reactor; acid and hydrolyzer separators and frac- 
tionator towers, with the necessary pumps, pre- 
heaters, reboilers, etc. 

The fraction containing butylenes is introduced 
to the system by mixing with recirculating acid 
in a pump and the mixture is passed through a 
cooler and into the reactor where it remains in 
contact with the acid at a temperature not higher 
than about 80° C., (176° F.) for 10 to 15 minutes. 
External cooling means such as water in coils are 
used to keep down the temperature rise caused by 
the exothermic heat of reaction. The mixture of 
polymerized and unchanged hydrocarbons and 
acid are separated by gravity in a settler from 
the bottom of which recycle acid is drawn; the 
upper layer is drawn off continuously, cooled and 
enters a final acid separator. The hydrocarbon 
layer from this stage is mixed with caustic and 
goes to a debutanizer where unchanged C,s go 
overhead to storage. The polymer bottoms plus 
caustic are then preheated and soaked to hydro- 
lyze acid sulfates and to neutralize any acid. 
The caustic-polymer* mixture goes to another 


S laewe Gray treating process is comparatively old, 

having been in operation for some 20 years 
in gasoline refining. It consists essentially in pass- 
ing vapors of cracked products through beds of 
clay which polymerize certain unstable, unde- 
sirable unsaturates, formed during thermal- 
cracking operations, to heavier products. These 
heavy products or polymers are then removed 
from the purified gasoline by an after-fractiona- 
tion. 

The equipment required is relatively simple: 
two or more columns or drums packed with clay, 
polymer-removal bubble tower and polymer ac- 
cumulator, cooler, condensers, and receivers. The 
system may be connected directly into the vapor 
line from the cracking unit—a plan which is 
commonly followed. 

In operating the unit, a drawoff line leads 
part of the cracked vapors to a reflux accumu- 
lator from which it is drawn to reflux the frac- 
tionating tower. The main vapor stream is in- 
troduced into the top of the clay tower and 
passes downward through the packed bed of clay, 
during which operation the unsaturated materials 
are polymerized to heavy oils which may be re- 
turned to the cracking still or eliminated from 
the system in any other desirable manner. 








separator where free caustic solution is removed 
by settling and the polymer, containing the de- 
sired ‘dimer,’ is passed to a second debutanizer 
column to eliminate the remaining C,s, the bot- 
toms from this column entering the main frac- 
tionator after: steam preheating. Isooctenes, fre- 
quently called dimers, pass overhead to storage 
or hydrogenation plant, while heavier polymers 
such as those containing three (trimers) or more 
olefin molecules are drawn off the bottom for 
motor fuel ‘or other purpose. 


Normal butenes do not polymerize with them- 
selves as readily as do isobutenes. When more 
n-butenes than isobutenes are present, the two 
will react to combine one normal with one iso- 
butene molecule. If diluted by the presence of 
paraffins and if removed from contact with the 
catalyst and with the main body of unreacted 
olefins within a short time as in this process, the 
dimer (octene product) will have little chance to 
form trimers or to rearrange to less valuable com- — 
pounds. The normal yield of dimer monoolefin is 
reported to be 90-95 per cent of the total poly- 
merized product. Generally it is almost equal by 
weight to twice the isobutene content of the feed, 
but the volume yield is by no means twice that 
of isobutene volume reacted because of the dif- 
ference in density of C, and C; olefins. Octane 
rating of the hydrogenated product, frequently 
called hydrocodimer, is generally 98-99 A.S.T.M. 

Operation of this process is largely automatic 
when the rates of flow and other constants are de- 
termined and set. A single operator per shift is 
all that is required for efficient operation. 


This process is licensed by Universal Oil 
Products Co., Chicago, Ill., as agent for Shell 
Development Co., Standard Oil Development 
Co. and Shell Chemical Division of Shell 
Union Oil Corp. 


The clay or fuller’s earth is usually 30-60 
mesh. Pressures in the towers are maintained 
within 100-400 p.s.i.g. range. Catalyst life is pro- 
moted by using the higher pressures. Tempera- 
tures are maintained which allow some con- 
densation within the clay beds, permitting con- 
densation of some heavy naphtha with the poly- 
mers, which may be flashed off in the cracking- 
unit evaporator. 


The clay catalyst declines very gradually in 
activity, giving a uniform quality of product. 
By passing steam or liquid gasoline as spray 
through the tower beds for short periods dur- 
ing runs the catalyst effectiveness may be pro- 
longed considerably. Yields of treated gasoline 
of 3,000 to 30,000 bbl. per ton of clay are obtained. 


CRACKED DISTILLATE FROM SOMERSET (KY.) 
TOPPED CRUDE 


Tramater Care, CHink 3s 6c ce kcicace ce hawges . 965-980 
eee: SE Te ss) Fm odie v.00 Sg bices es . 2 
Pressure, top of first tower, psig. ....... 174 
Yield per ton, when sampled, bbl. ................ 3,627 
Octane number, A.S.T.M., clear ................ ; 77-78 
Come Ca os ol Sake deey 3 


This process is licensed by Gray Processes 
Corp., Jersey City, N. J. 









a ercan process, sometimes called the slurry type, 
accomplishes the same results as the Doctor 
process, i.e., conversion of mercaptan sulfur to 
disulfides. The process sweetens straight run and 
cracked gasolines, and kerosene satisfactorily. 

The first step in the process is the removal of 
hydrogen sulfide, if present, usually with a caus- 
tic wash. The sour gasoline is then passed through 
a salt tank for removal of excess moisture and 
then flows through a heater where the tempera- 
ture is increased an amount sufficient to enable 
the gasoline to carry out in solution the water 
formed in the sweetening reaction. The amount 
of water formed is dependent upon the mercaptan 
content of the gasoline, but in any event is ex- 
tremely small and a temperature increase of only 
5° to 25° F. usually will suffice. 

From the heater, the sour gasoline flows to the 
suction of a centrifugal pump, a portion of the dis- 
charge of which is conducted back through an 
eductor into the suction side of the pump. Mole- 
cular oxygen, for reactivation of the copper chlo- 
ride, is introduced into the suction side of the 
eductor, and the portion of the gasoline bearing 
the oxygen flows through the pump with the 
main stream where it goes into solution and be- 
comes well dispersed. The amount of oxygen re- 
quired is very small, i.e., approximately 0.10 cu. ft. 
per barrel for each .01 per cent of mercaptan sul- 
fur content. 


Operating Conditions 


The sour gasoline containing the dissolved oxy- 
gen is discharged from the centrifugal pump 
through an eductor, the suction side of which is 
connected to the bottom of the cone on the treat- 
ing tank. A mixture of dry copper chloride, 200- 
mesh clay and gasoline, called the slurry, flows 
from the treating tank into the eductor and is 
thus contacted intimately with the sour gasoline 
and oxygen. Sweetening of the gasoline and re- 
generation of the copper chloride are almost in- 
stantaneous. 

The sweet slurry mixture flows through .a re- 
turn line into the treating tank, where the copper 
chloride-clay mixture settles to the bottom to be 
used again and the sweet gasoline flows up and 
out the top. 


' 


WATER INLET 


Copper Chloride- 
gen Sweetening : 


From the treating tank, the gasoline passes 
through a water wash tank and then through a 
final salt tank for removal of the entrained water. 


If the product being sweetened is straightrun 
gasoline, no further treatment is required. In the 
case of cracked gasoline, and sometimes kerosene, 
a small amount of metal deactivator is added to 
counteract the possible detrimental effect of dis- 
solved copper compounds. 


Advantages of Process 


The advantage of the Dry Copper Chloride- 
Oxygen Sweetening Process is the elimination of 
the addition of sulfur in the treating process. This 
together with the fact that the objectionable alkyl 
polysulfides are not formed, result in no loss in 
octane number, no decrease in tetraethyl lead sus- 
ceptibility, better color stability and decreased po- 
tential gum and corrosion. Furthermore, there are 
no material losses due to formation of sludges and 
emulsions. 


Other advantages are simplicity of operation, 
low operating cost, and small initial-investment 
cost. The use of dry copper chloride means that 
there is no corrosive action and standard steel and 
iron equipment may be used throughout in the 
construction of the treating unit. Furthermore, it 
is possible in most cases to utilize vessels on hand 
in the refinery, or vessels and equipment being 
used with the existing treating process. 

The over-all savings usually allow paying out 
the original investment cost in considerably less 
than 1 year. 
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Bsc principle of this process is the simul- 
taneous countercurrent use of two practically 
immiscible solvents, propane and Selecto. Pro- 
pane dissolves desirable paraffinic materials into 
a raffinate layer while Selecto (a blend of phenol 
and cresol) dissolves unstable, asphaltic and other 
undesirable materials into an extract layer. 

The equipment required includes propane, 
Selecto and raw-charge-storage capacity, a seven- 
stage extraction system, propane evaporators for 
both raffinate and extract fractions; Selecto evap- 
orators for both these fractions, condensers and 
coolers, propane compressors, accumulators. 

In a seven-stage countercurrent extraction sys- 
tem propane is admitted to the first stage, Selecto 
to the seventh stage, and charge stock generally 
enters the system at the third stage. The 
raffinate layer of Stage 3 is contacted with in- 
creasingly concentrated Selecto solution in Stages 
4 to 7 where it leaves the extraction system. The 
extract layer of Stage 3 is stripped of desirable 
fractions with increasingly concentrated propane 


Duo-Sol 
Process 


solution as it passes from Stage 3 to Stage 1 where 
it leaves the extraction system. The extraction 
system operates at temperatures ranging from 
100° to 150° F. and at pressures sufficient to 
keep propane in the liquid phase. 

The recovery of solvents from each of the 
layers leaving the extraction system is accom- 
plished by evaporation of propane in a tower 
operating at approximately 250 psi., the evapora- 
tion of Selecto in a tower operating at approxi- 
mately 5 psi., and the subsequent steam stripping 
of the product in a third tower. Heat exchangers 
are provided to recover the maximum amount 
of heat. Separation of the stripping steam from 
Selecto is attained by taking a constant boiling 
Selecto water mixture overhead and decanting 
in tanks. All stripping steam is generated from 
process water. 

The use of this process eliminates acid treat- 
ment, neutralization and deasphalting, and re- 
duces greatly the distillation and clay-filtration 
requirements in refining top-quality lubricating 
oils. Raffinates are produced by the Duo-Sol proc- 
cess which will dewax to 95-to-100 V.I. While the 
Duo-Sol process is generally used for the manu- 
facture of first quality lubricants, it is equally 
adaptable to obtaining maximum yields of lower 
quality products. 

Since the Duo-Sol process can extract either 
residual or distilled charge stocks, it is adaptable 
for treating various lube fractions separately or 
treating all fractions at once as a long residue. 


This process is licensed by Max B. Miller & 
Co., New York. 
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HE extractive solvent furfural (furfuraldehyde) 

is applied extensively in refining lubricating 
oils and diesel fuel oils (gas oils). It is used by 
mixing the solvent countercurrently with the raw 
lubricating or other stock, separating the two im- 
miscible layers by settling and recovering solvent 
from each layer. Furfural is stable, highly selec- 
tive for the nonparaffinic components of these 
heavy fractions; it is nonacidic and nontoxic, sep- 
arates quickly from oil because of its high specific 
gravity (1.16—), and its boiling point of 323° F. 
permits easy recovery from extract or raffinate 
by distillation. 

Equipment required for operating this process 
includes a countercurrent treating (contacting) 
tower, heaters for both extract and raffinate mix- 
tures, flash towers and strippers for each stream 
for recovery of solvent, fractionator tower to re- 
cover dry furfural from condensate and strip out- 
going water of traces of furfural, coolers and con- 
densers for each solvent stream, with auxiliary 
exchangers, rundown, accumulator and storage 
tanks, pumps, etc. 

In operating the process, untreated oil is 
charged to the center of the extraction tower at a 
temperature of 110° to 200° F., depending on the 
nature of the oil. Furfural enters the tower top 
at temperatures up to 290° F. The oil is the con- 
tinuous phase and the solvent the dispersed phase 
through the raschig-ring-packed extraction tower. 
The raschig rings are wetted preferentially by the 
solvent. A considerable temperature gradient is 
maintained between top and bottom of tower. Ex- 
tract-laden solvent is withdrawn continu- 
ously from the tower bottom, while the 
refined-oil phase, containing a small 
amount of dissolved furfural, is withdrawn 
from the top of the extraction tower, The 
extraction tower provides the raschig rings 
in “nests” and also means is included 











in the towers of more recent installations to re- 
distribute the solvent and oil phases between 
nests. 

To improve the stripping action on, the extract 
phase a stream of substantially solvent-free ex- 
tract is returned to the tower near the bottom, 
which serves to displace any desirable oil dis- 
solved in the extract solution, so freeing this more 
paraffinic phase to return up the tower and be 
reextracted to produce oil which joins the main 
body of raffinate taken from the tower top. This 
improvement increases the yield of oil of any 
given quality obtainable from any charge stock. 

Solvent recovery is carried out by continuous 
distillation and fractionation of the furfural from 
each product stream from the extraction tower 
and by steam stripping each product. Two streams 
of water solvent are obtained, one rich, one lean, 
in furfural; by a continuous system of distillation 
a constant-boiling water-solvent mixture is taken 
overhead in a pair of towers, for redistillation, 
while dry furfural is taken from one tower and 
practically solvent-free water from the other. The 
loss of solvent is low, reported as 0.03 per cent. 

Furfural refining units are installed in 18 re- 
fineries with ‘a total output capacity of more than 
25,000 bbl. per day. Distillate and residual stocks, 
ranging from diesel fuel oil to high-viscosity lu- 
bricating oil stocks of more than 200 seconds S.S.U. 
viscosity at 210° F., are treated with furfural. 


The process is licensed by Texaco Develop- 
ment Corp., New York, N. Y. 


Furfural Solvent 
Extraction Process 





Furfural Solvent Extraction Process 
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Phenol Solvent 
Extraction Process 


HE phenol solvent extraction process has been 

used to improve viscosity, index, stability, 
color and other physical and chemical properties 
of lubricating fractions. It separates raw fractions 
into two parts on the basis of their relative solu- 
bility in concentrated phenol. Little change has 
been made in the main principles of the process 
but recently improvements have been made in 
equipment and mechanical methods, especially 
in the contact-tower system. 

Equipment required for the process includes 
a phenol absorber tower and an extractor tower; 
stripper towers for removing phenol solvent from 
extract and raffinate fractions; two pipe heaters 
for these two fractions, phenolic-water storage, 
pumps, condensers and other auxiliary equipment. 

Briefly the phenol solvent and raw charge are 
mixed counter-currently in the tower after the 
charge has passed through the absorber tower 
and has stripped the water phase of residual 
phenol carried over from the separators. Solu- 
tion of raffinate in a small amount of phenol is 
withdrawn from the contact tower top while ex- 
tract containing a large amount of solvent is taken 
off the bottom. Each fraction passes through its 
heater and to a solvent recovery tower where the 
phenol in each is vaporized and condensed, leav- 
ing both raffinate and extract practically solvent 
free. 

For example, in one case extracting distillates, 
treating tower temperature is held at 155° F., 
tower bottom at 110° F., with phenol added being 
60-65 per cent of the oil charge. In extracting 
residual stocks from the same paraffinic crude 
the tower top is held at 225°-230° F., tower bot- 
tom at 155° F.; and 130-140 per cent of solvent 
is added. Raffinate solution with 20 per cent sol- 
vent is heated to 55° F. to remove phenol and is 
stripped of the last traces at 20-22 in. of mercury 
vacuum with steam. Extract solution with 85 per 
cent solvent is stripped in a special tower. 


Tower Flow Improved 


One major improvement has been in perfecting 
a combination of vertical and cross flow in the 
contacting tower which insures very intimate 
contact between the two phases. This system gives 
efficient treating of the charge and increases the 
throughput rates for a given tower capacity. One 
12-ft. diameter tower has handled 10,000 bbl. of 
oil and 14,000 bbl. of phenol per day. Use of the 
“water rejection” principle to control the proper- 
ties of the extract phase in the bottom of the 
tower has resulted in the increase of maximum 
yields of raffinates. By adding a controlled and 
predetermined amount of water to the extract 
phase of the operation near the tower bottom the 
degree of solubility of the oil in the solvent is 
regulated to give the yield and qualities desired 
in the raffinate phase. Amount of water is de- 
termined by the nature of the charge and the 
specifications of the finished oil desired, but in all 
cases the practice results in yields of raffinate 
greater than are obtainable without the water 
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addition. The water changes the selectivity of the 
solvent or stated otherwise the solubility of the 
oil components in the solvent. 

Because phenol is very stable and shows prac- 
tically no decomposition under conditions em- 
ployed in treating lubricating oils, the loss of 
solvent in commercial plants has always been 
quite low. A recent improvement which tends to 
reduce the solvent loss to a still lower figure is 
the phenol absorber tower employed for the re- 
covery of phenol from all water leaving the 
system. In the absorber tower, the water leaving 
the system is contacted in the form of steam with 
the incoming oil charge, resulting in the majority 
of the phenol in the water being picked up by the 
oil on its way to the treating tower. The extremely 
small amount of phenol remaining with the steam 
from the absorber tower is practically negligible 
in quantity. The overall loss of phenol in plants 
recently installed amounts to only about 0.01 per 
cent of the total phenol circulated per day. 

Because phenol as a solvent is quite selective, 
the ratio of solvent to oil being treated is rela- 
tively low. Taking into consideration all types 
of oils now being handled commercially with the 
phenol treating process, solvent ratios vary from 
a minimum of about 80 per cent to a maximum 
of 350 per cent by volume on oil charge. The 
process can be employed satisfactorily on all types 
of oils regardless of viscosity or paraffinicity, and 
presents no complications when used on oils hav- 
ing high sulfur content or high organic acidity. 
There are no serious corrosion problems in phenol 
treating plants, for which reason the amount of 
alloy required is very low. 


This process is licensed by M. W. Kellogg 
Co., Jersey City, N. J. 
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: eee MEK Solvent dewaxing process employs a 

mixture of dimethyl ketone (acetone) or methy]- 
ethyl ketone and benzol to obtain dewaxed oil 
with low-pour test equal to or within a few de- 
grees of the dewaxing temperature. The dewaxed 
oils, which may be either of distillate or residual- 
stock origin, are free from wax cloud. 

The essential items of equipment required for 
operating this process are: Ammonia or other wax 
chilling unit; one or more vacuum filters; flash 
columns and fractionators for recovering both sol- 
vents from wax and dewaxed oil mixtures; steam 
stripper column; wax and chilled wax-oil con- 
veyors; flue-gas generator, tanks, coolers, etc. 

In the operation of the process, oils contain- 
ing wax are mixed with the solvent and charged 
to conventional double-pipe exchangers and chill- 
ers equipped with a suitable type of scraper for 
removing wax from the chilling surface. Approx- 
imately two-thirds of the chilling of the charge 
mix is obtained by exchange with outgoing de- 
waxed oil solution and the remaining third by 
direct expansion of ammonia in the outer pipes 
of the chillers. The chilled mix is discharged from 
the chillers into a filter feed tank from which it 
flows by gravity to drum-type continuous vacuum 
filters in which a constant level is maintained by 
a liquid-level controlled valve in the feed line to 
each filter. Vacuum is applied to the filtrate sys- 
tem by a conventional vacuum pump. The wax 
cake found on the filter is washed substantially 
free of oil by a directly applied displacement wash. 


Solvent is evaporated in two stages. Approxi- 
mately half of the solvent is vaporized at atmos- 
pheric pressure by exchange with solvent vapors 
under higher pressure obtained from either a fired 
or steam-heated evaporator, which in turn is fed 
by the unvaporized oil-solvent solution from the 
primary evaporator. 

The wax cake mixture of wax and solvent is 
pumped from the filter through exchange and 
heating equipment to a surge tank held at about 
130° F. Water inadvertently entering the system 
crystallizes with the wax in the chillers, is re- 
moved by the filters with the wax cake and is 
separated from the wax in the heated surge 
tank where any excess water settles out. The 
separated water is pumped to the ketone stripper 
for recovery of solvent and is removed as solvent- 
free water from the system. The solution of wax 
in solvent is pumped from the surge tank through 
solvent-recovery and wax-stripping equipment. 

A development has been the production of 
wax concurrently with the production of low- 
pour-test oils. Several companies have for years 
been producing finished grades of wax in solvent 
(ketone-benzol) dewaxing plants as a separate 
operation, but it is only recently that plants have 
been designed for the production of finished wax 
while low-pour-test oil is being produced con- 
currently in the unit. 


This process is licensed by Texaco Develop- 
ment Corp., New York. 


Solvent Dewaxing Process 


MEK Solvent Dewaxing Process 
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Tus process uses propane as a diluent for the 

oil to be dewaxed, and has the unique charac- 
teristic among dewaxing processes of using pro- 
pane also as the refrigerant. In reducing the tem- 
perature of oil-propane solutions to the point 
where the required amount of wax has been pre- 
cipitated to give the desired pour test on the 
finished oil, propane is evaporated directly from 
the solution being chilled. The chilled solution 
temperature thus corresponds directly to the suc- 
tion pressure of the compressors handling the 
propane gas so that the usual temperature differ- 
ential for transfer of heat is avoided. 


Equipment for’ this process includes propane 
compressors of the required total capacity, pro- 
pane-oil mixing towers, chilling and wax-crystal- 
lizing towers or cylinders, filter pumps and pres- 
sure drum-type filters, propane recovery stills and 
fractionators and auxiliary items. 

Modern propane dewaxing plants employ con- 
tinuous pressure filters of the enclosed-drum 
type, in which the pressure differential is main- 
tained by the circulation of propane gas. Operat- 
ing pressure differentials are comparatively low, 
varying from 3 to 10 psi., and filter rates are 
relatively high. Existing installations are operat- 
ing at dewaxed-oil rates as high as 4 gal. per 
sq. ft. of filter area per hour. High filterability 
and good separation between oil and wax results 
in part from the use of propane as the diluent, 
and in part from the fact that chilling conditions 
are carefully controlled to secure precipitated wax 
structure of such a nature as to give this result. 
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The wax cakes initially formed 
on the continuous filters are 
washed with cold liquid propane 
before discharge. 

The major features of the 
process are shown diagrammat- 
ically on the accompanying flow 
sheet. The oil and initial mix 
propane are heated to insure com- 
plete solution of the wax and 
then cooled, first by water and 
then by exchange against de- 
waxed-oil solution. After such 
exchange, the solution enters a 
warm-solution tank, from which 
it is charged alternately to one or 
the other of two horizontal chill- 
ers. After chilling is completed, 
usually to a temperature of —20° 

-to —40° F., the chilled solution 
is transferred to the filter feed 
tank, from which it is fed contin- 
uously to the filters. Propane 
chilled by dewaxed solution is 
added to the chillers during the 
chilling cycle. 

From the filters the dewaxed 
solution is sent through the refrigeration recovery 
exchangers and then to the equipment of conven- 
tional design, where the propane is vaporized 
and returned to the storage tanks through the 
condenser for reuse. Final stripping is accom- 
plished at atmospheric pressure with a small 
amount of open steam. The majority of 
the propane both from the dewaxed and the wax 
solutions goes directly back to storage under its 
ewn generated pressure. Only a small amount 
of the total propane, that recovered in the low- 
pressure section, has to be recompressed to con- 
denser pressure. 


The amount of propane employed as a diluent 
varies from 1% to 3% volumes, based on oil 
charge, and depends primarily upon the vis- 
cosity of the stock being dewaxed. The volumes 
of propane are usually sufficient for relatively 
low viscosity neutral distillates whereas three 
volumes of propane may be required for bright 
stock. An amount of wash propane equivalent to 
one-half the volume of stock charged is usually 
sufficient for. securing a thorough removal of 
oil from the wax cake. The over-all propane loss 
has been determined on existing plants to be 
about 0.2 of 1 per cent of the propane used for 
dilution purposes. At the normal cost of 3 to 5 
cents per gallon, the cost of the makeup propane 
required is a very small item of the total operat- 
ing expense. 


This process is licensed by M. W. Kellogg 
Co., New York. 








I* use for 10 years, propane deasphalting was 

improved in 1939 by the introduction of the 
new practice called “tower deasphalting” which 
is reported to give much sharper separation be- 
tween asphaltic materials and oil than the older 
“stage method”.. This process is applicable to all 
types Of crudes and makes practically any crude 
a potential source of lubricating oils of high qual- 
ity, it is stated. 

The equipment required for this process in- 
cludes a specially designed extraction tower as 
shown in the flowchart, stripping furnaces and 
propane evaporators, propane recovery and con- 
densing equipment and the necessary heat ex- 
changers, pumps, steam lines, compressors and 
storage capacity. 

Deasphalting of crudes of mixed base type con- 
taining large percentages of asphaltic and resin- 
ous materials has proved practicable. The yields 
obtained vary from 40 per cent to 95 per cent of 
the reduced crude treated. The oils so produced 
show 5 to 7 N.P.A. color and this color rating 
appears to be independent of the percentage of 
asphalt in the original charge, which may range 
from 140 to 180 softening point. By changing op- 
erating conditions, different amounts of asphaltic 
material may be extracted and the properties of 
the refined oil correspondingly may be varied over 
wide limits. Similarly by changing temperatures, 
pressures, concentrations, contact times and other 
operating conditions both raffinate and extract 
(asphalt) fractions may be split into two parts; 
the asphaltic fraction may be divided into asphalt 
and resin by varying these conditions of operation. 

Reduced crude to be deasphalted is in- 
troduced into the tower about midpoint, 
preheated to a predetermined tempera- 
ture which never goes above about 250° 
F. anywhere in the system. Liquid pro- 
pane is introduced into the bottom of the 
tower and the two liquids mix intimate- 
ly therein. The oil-propane mixture above 
the crude inlet level rejects asphaltic ma- 
terial during the passage up the tower, 
and the asphalt passes downward to be 
withdrawn from the tower bottom; it is 
stripped of residual propane by heating 
and flashing in a drum, is stripped a-sec- 
ond time by steam in a special tower 
and is removed from the system. This 
material is finding its way into commer- 
cial and industrial uses. 

The oil-propane phase passes out the 
tower top. The propane is vaporized, 
utilizing first low-pressure then high- 
pressure steam, and is condensed by cool- 
ing and compression and recycled to the 
extraction step. The depropanized oil is 
continued on to further treating as may 
be desired. The heavy, very high viscosity 
resins and asphaltic material have been 
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treated in different ways to produce commercial or 
industrial products serving a number of special 
uses. 

A variation of this propane process is known 
as propane fractionation. By choosing tempera- 
ture-pressure-concentration conditions as required, 
the extracted oil fraction may be divided into 
two or more portions on the basis of selective 
solubility of components in liquid propane. In this 
manner fractions with differing characteristics 
are obtained, separated on difference in solubility 
in propane rather than on boiling point differ- 
ences. It is quite possible that this process may be 
used as a substitute for vacuum distillation, 
though the nature of the separation is somewhat 
different. Successive fractions of decreasing paraf- 
finicity may be obtained in this manner by vary- 
ing the temperature and concentration of solu- 
tions of oil in propane. Self-refrigeration by evap- 
orating portions of the solvent under pressures 
lower than that required to keep any given mix- 
ture in liquid form is one advantage in the use 
of propane. 


This process is licensed by M. W. Kellogg 
Co., Jersey City, N. J. 


T has been found that when an oil-wax mixture 

is cooled to crystallize out the wax, in whole 
or in part, in the absence of solvent or only 
sufficient solvent (ketone-benzol) to maintain a 
pumpable mixture through the cooling equip- 
ment—such as double pipe coolers—the wax 
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Wax Manufacturing Process 


crystallized and separated as an oil-free product. 
The separation of the oil-wax mixture, after 
cooling to the proper temperature, is accom- 
plished by adding sufficient extra solvent to re- 
duce the viscosity of the mixture for filtering. 

The equipment required. for this. process in- 
cludes primary, secondary and repulp filters, a 
wax chilling system, heaters and fractionators to 
recover solvent from wax, slop wax and dewaxed 
oil, flue-gas generator for operating the rotary- 
drum filters, and sundry flow tanks. 

This method of separating marketable wax 
from oil-wax mixtures is taught in the Jenkins 
patent, U.S. 2,229,658, assigned to the Union Oil 
Co. of California. In order to take advantage 
of this development in connection with the Sol- 
vent dewaxing process, Texaco Development 
Corp. obtained the right to license the Jenkins 
process. Texaco and Union have joined in the 
further development of this means of producing 
finished waxes. 

The accompanying diagram represents flow 
through a typical unit. For example, in process- 
ing a reduced wax distillate or neutral oil, 150- 
180 S.S.U. viscosity at 100° F., to make finished 
132°-135° F. melting-point wax, the charge oil 
is started chilling without dilution in the regular 
type of double pipe, scraped surface chillers. 
After the wax has started crystallizing, about 0.1 
part of solvent (ketone-benzol) per volume of 
charge oil is added. As the mixture continues to 
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be chilled and more wax crystallized, an addi- 
tional amount of solvent, about 0.2 parts, is added 
to reduce the pressure required to put the. mix- 
ture through the cooling equipment. When the 
desired temperature is reached, for example +35° 
F., an additional amount of solvent,.in the form of 
recirculated filtrate from a repulping filter or 
wash filtrate from the primary filter, is added. 

The mixture is then filtered, the oil washed 
from the wax continuously on the same filter and 
the wax of desired melting point removed as wax 
cake from which the solvent is evaporated. 

In some cases it is necessary to repulp the 
primary wax to obtain the desired oil content or 
tensile strength of wax, but in many cases the 
repulp step is not necessary. 

The filtrate from the primary filter is further 
chilled by exchange and direct cooling, additional 
solvent added, if required, and filtered in a sec- 
ondary filter to remove the remaining low-melt- 
ing-point waxes and produce low-pour-test de- 
waxed oil. - 

The operation is continuous and highly eco- 
nomical in the use of solvent, whether producing 
regular grades of white crystalline wax and de- 
waxed neutral oils or high-melting-point micro- 
crystalline waxes from distillate or residual oils. 


The process is licensed by Texaco Develop- 
ment Corp., New York, and by Union Oil 
Co., Los Angeles. 
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EHYDROGENATION is one of the methods of 

primary importance whereby comparatively 
unreactive hydrocarbons may be activated to in- 
crease tendency to enter reactions for production 
of synthetic materials. This adiabatic process was 
developed to produce olefins and diolefins such as 
butadiene especially from paraffins from ethane 
through pentane, and gives promise of feasibility 
for making intermediates for chemical synthesis 
in the postwar period. 

The process requires a tube still or heater, two 
or more reactors, a fractionating tower, compres- 
sors, absorbers, stripper and a unit for extraction 
of the olefins or diolefins from the reaction vapors. 

Operating conditions are chosen so that the 
endothermic heat of reaction (dehydrogenation) is 
substantially equal to the exothermic heat of com- 
bustion of the carbon deposit from the catalyst. 
Control of the heat capacity of the catalyst bed 
is effected by mixing with the active catalyst a 
catalytically and chemically inert material. The 
catalyst is chromic oxide, Cr.0;, supported on 
alumina, Al.O; in pellet form. The on-stream time 
is kept short, normally 7-15 minutes, and the tem- 
perature variation during the on-stream part of 
the cycle is about 50° F. Pressures are subatmos- 
pheric, as low as 2% psi. being used in the 
reactor. Butene is formed best at 1,050°-1,100° F., 
and at about atmospheric pressure, while buta- 
diene is formed at around 1,100° F. and above 
and at the pressure range noted—below atmos- 
pheric. 

Normal butane mixed with butane-butene re- 
cycle is heated to reaction temperature and passes 
to the reactor battery which is built in multiples 
of three reactors, normally six units, with pairs in 
parallel. After passing through the catalyst beds, 
the reaction vapors are cooled by direct oil spray- 
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ing, are compressed and sent to a vapor recovery 
system of conventional design from which a frac- 
tion containing butane-butene-butadiene is segre- 
gated. Butadiene is separated by either a solvent 
extraction process or a combination fractionation- 
solvent extraction process. 


When the catalyst is coated with carbon to 
reduce its.efficiency to the minimum permitted by 
the operation, the vapors are switched to a re- 
actor in which catalyst has just finished the re- 
generation step and the operation continued with- 
out interruption. The fouled catalyst is treated 
with air to burn off the carbon at the required 
rate, without raising the catalyst bed temperature 
too high. During this time the inert heat- 
carrying material mixed with the catalyst takes 
up heat from the heat of combustion of the car- 
bon, which heat is released to aid in maintaining 
the reaction temperature in the bed during the de- 
hydrogenation portion of the cycle. 

Automatic cycle timing is employed in this 
system with a method of checks and stops which 
insure that one valve cannot be opened until an- 
other is closed, thus insuring against explosion. 


These processes are licensed by Houdry 
Process Corp., Wilmington, Del. 
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HILLIPS Petroleum Co. has developed a proc- 

ess for the production of butadiene by catalytic 
dehydrogenation which uses n-butane. 

Since the process comprises two individual de- 
hydrogenation steps, it may provide butylenes 
produced in the first catalytic step for use in pro- 
duction of motor or aviation-gasoline components. 
With butylenes being used both in the synthetic 
rubber and aviation gasoline programs the proc- 
ess serves as a balance wheel through diversion 
of the butylenes to the more critical end-use. 

The combined fresh and recycle n-butane 
streams are vaporized and superheated before 
passing to the tubular catalyst cases. The primary 
reaction in this step is the removal of two hydro- 
gen atoms according to the following equation: 


heat 
n-C,Hia + = n-C,H; +H, 
catalyst 


Only a portion of the n-butane feed is con- 
verted in the primary step. By a combination of 
oil absorption, selective absorption, and fractiona- 
tion, the catalyst chamber effluent is separated 
into the hydrogen and dry gas fraction, the un- 
converted n-butane, the butylenes, and a C; and 
heavier fraction. n-Butane is recycled; butylenes 
are fed to the second dehydrogenation step. 


The reaction in this second step converts the 
butylene to butadiene as follows: 


Heat, steam 
C,H; + = C8, + H, 


Catalyst 


The butylene feed is vaporized and superheated 
in a furnace and together with superheated steam 
passes over a catalyst at a relatively high tem- 
perature and low pressure. In addition to the 
primary reaction, side reactions take place just as 
in the first step. 

The product separation is similar to that de- 
scribed above. Light and heavy fractions, the un- 
converted butylene, and purified butadiene are 
obtained. The butylenes are recycled to the proc- 
ess, and the butadiene is sent to a copolymer plant. 

In the course of these two dehydrogenation 
reactions a small amount of carbon is deposited on 
the catalyst. As this gradually inactivates the 
catalyst it must be removed periodically. 

During the process portion of the cycle the 
endothermic heat of reaction is supplied to main- 
tain the catalyst at the proper temperature, by 
circulating hot flue gas outside the catalyst tubes. 


This process is licensed by Phillips Petro- 
leum Co., Bartlesville, Okla. 
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See PROGR TION is a process for removing 
hydrogen from hydrocarbons to produce less 
saturated hydrocarbons. It is being commercially 
employed for converting butanes to butylenes and 
butane or butylene to butadiene and may also be 
applied to conversion of propane to propylene. 
The equipment required includes a gas scrub- 
ber, a tube-still heater, two or more reactor cham- 
bers in parallel, two or more heaters or ex- 
changers, an air compressor, a regeneration flue- 
gas washer and other pumps, switch valve sys- 
tems and auxiliary equipment. Several types of 
catalysts are used for this reaction, although spe- 
cific details are not disclosed. Metal oxides such 
as chromic oxide, alumina, etc., are disclosed in 
published literature as being effective. 
Dehydrogenation requires the transfer of a 
large heat of reaction to a gas stream at closely 
controlled high temperature. The reactors, there- 
fore, are the heart of the process. In the U.O.P. 


U.0.P. Dehyarogenation Process 
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butylenes and umreacted butanes are passed to 
alkylation or polymerization units for production 
of alkylate or isooctenes from the butylenes. 

The unreacted butanes are returned from these 
processes for further dehydrogenation. The butyl- 
enes will constitute about 30 per cent of the bu- 
tane-butylene fraction in the reactor effluent 
in normal operation. Hydrogen is obtained as a 
byproduct in better than 80 per cent concentra- 
tion, diluted principally with methane. This hy- 
drogen is satisfactory for many hydrogenation 
purposes and has been used commercially for hy- 
drogenation of polymer produced from the bu- 
tylenes from the dehydrogenation process. 

The dehydrogenation process involves many 
operations previously unknown in refinery prac- 
tice. Their development required the solution of 
many new engineering problems, such as the use 
of special metals, the operation of many parallel 
units with uniform flow through each, the use 
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butane dehydrogenation process the butane feed 
is preheated to reaction temperature (usually 
1,000°-1,100° F.) and passed through a large num- 
ber of parallel tubes filled with catalyst at a 
little above atmospheric pressure, in the presence 
of which the dehydrogenation reaction takes place. 
The reaction absorbs heat which is supplied to 
the exterior of the reactor tubes by hot circu- 
lating flue gas. The catalyst becomes carbonized 
with use and is periodically regenerated while a 
second set of reactors carries on the reaction. Dur- 
ing reactivation the heat of combustion of the 
carbonized catalyst is removed by the externally 
circulated flue gases. 

The reactor effluent is cooled, compressed and 
passes to the purification system where hydrogen 
and undesirable products are removed and the 
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of alternating cycles automatically controlled as 
to time, the supply of the very high heat of re- 
action to a large number of parallel units, main- 
taining these units at a uniformly high tempera- 
ture level, application of metals to alternating 
oxidation and reduction at these temperatures, 
development of a new catalyst, and many others. 

The world’s first commercial catalytic dehy- 
drogenation unit designed by U.O.P. was placed in 
operation in 1940. It was followed in 1941 by two 
larger units and in 1942 by two additional units. 
The successful operation of these units has dem- 
onstrated that the numerous problems have been 
satisfactorily solved. 


This process is licensed by Universal Oil 
Products Co., Chicago. 


THE OIL AND GAS JOURNAL | 











SOMERIZATION of hydrocarbons, that is, re- 

arrangement of the molecular structure with- 
out changing the molecular composition or num- 
ber of the different atoms therein, is used widely 
at present. This process is also applied to naph- 
thas containing butane, pentanes, hexanes, etc., 
one method being the Isomate process. 

The main equipment required in the process 
consists of mixing and reaction units, catalyst 
storage, settlers, hydrochloric-acid-stripper tower, 
debutanizer and depentanizer towers, an isopen- 
tane-rerun tower, and the various heat exchang- 
ers, coolers, driers and filter units, pumps, caus- 
tic and water wash columns and other auxiliaries. 

The operation of an Isomate process unit may 
follow any one of several sets of conditions, de- 
pending on charge stock and the product wanted. 
A carefully dried virgin naphtha of 160° F. end- 
point—normal hexane boils at 155.75° F.—is treat- 
ed with a very small percentage of anhydrous 
hydrochloric acid (HCl) brought into contact with 
a predetermined amount of anhydrous aluminum 
chloride; AlCl:;, and passes into a reactor vessel, 
following which the AICI, is separated from the 
reaction product. The reaction product goes to 
an aftercooler and the remainder of the catalyst 
that may remain in the stream is settled out in a 
drum or settler at subatmospheric temperature. 
This cold product is taken to the HCl stripper 
tower under elevated pressure from the top of 
which the HCl catalyst promoter with small vol- 
umes: of light hydrocarbons is removed from the 
product, the overhead stream being returned as 
recycle to the reaction step. The bottoms from 
this HCl-recovery tower are caustic and water 
washed to remove residual acid. 

This washed product—isomate—is fractionated 
first in a debutanizer to remove normal butane 
or all C,’s as may be desired as overhead. The 
debutanized stock is next sent to a second tower 


Isomate Process 


The Isomate Process 


where it is split into pentanes overhead and hex- 
anes as bottoms. The bottoms fraction is highly 
isomerized, raising the octane number consider- 
ably. The overhead fraction, up to 75 per cent 
isopentane, is refractionated in a third tower from 
which isopentane for aviation or motor-fuel blend- 
ing is taken overhead, n-pentane being recycled 
to the reaction zone. A variant of this system, 
of course, is that of arranging the operating con- 
ditions to produce the maximum isomerization of 
the stock and then to caustic and water wash the 
product, stabilize to remove excessively light ma- 
terials formed in the reaction, and to utilize this 
total isomerized naphtha as a blending agent. 
The process can also be, and is, applied to isomer- 
ization of butane itself as in making isobutane for 
alkylation charge. 

The catalyst used is in liquid form, a catalyst- 
complex of which the active ingredient is AICl:, 
which is essentially insoluble in hydrocarbons. 
This factor permits the process to be operated in 
the liquid phase. 

Typical results show in one instance that a 97 
per cent yield on hexane feed stock gave 80 
A.S.T.M. octane number clear from a 65-octane 
number charge on once-through operation. Re- 
cycling the same feed on a 1:1 basis yielded 87 
per cent of 88 octane number, clear, with 100 + 
1.5 ec. of TEL when 4.0 cc. TEL is added. A 2:1 
recycle ratio operation gave 85 per cent of isomate 
of 91.4 clear octane number, and 100 + 3.6 cc. TEL 
by AFD 1-C method with 4.0 cc. of TEL. Yields 
of more than 60 per cent of isomer are obtained 
when treating n-pentane once-through; n-butane 
shows 50 per cent conversion to i-butane on once- 
through basis. Conditions of yield, octane rating, 
catalyst and charge loss, etc., may be varied wide- 
ly, depending on the stock used and on operating 
conditions. 


This process is licensed by Standard Oil 
Co. (Indiana). 

















ee process involves the conversion of coal, 

coke or natural gas into hydrocarbons by cat- 
alytic means. The equipment required for the 
process is not standardized, but when operating 
on coke will include units for carrying out the 
water-gas reaction, 


C (coke) + H.O (steam) = CO + H,z 


The reaction when operating on natural gas, typi- 
fied by methane, is 


CH, + H:O = CO + 3H. 


Thus, with natural gas the reaction yields a 
surplus of hydrogen. If this mixture is reacted 
in this proportion the tendency is to form me- 
thane and lower molecular weight hydrocarbons. 
Lower percentages of hydrogen, and higher tem- 
peratures form mainly methane, especially with 
nickel as catalyst. Nickel catalyst forms satu- 
rated products almost entirely, mostly methane. 
At higher temperatures nickel metal forms nickel 
carbonyl with the CO of the charge gases, and is 
lost rapidly, since this carbonyl is vaporizable 
at 43° C. (109.4° F.) 

Iron catalysts show the best results in synthe- 
sizing high-octane-number products by this proc- 
ess. Iron produces more isoparaffinic and olefinic 
reaction products than do either cobalt or nickel, 
a so-called sintered iron catalyst being reported as 
the most efficient so far developed in this coun- 
try. Several large Fischer-Tropsch units have been 
operated in Germany but the developments there 
since about 1939 are unknown to American en- 
gineers. 

The mixture of charge gases for reaction with 
iron catalysts should be richer in CO than is in- 
dicated by the above equations, probably more 
nearly a 1:1 ratio. In such operations it will be 
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necessary, therefore, to recycle additional quan- 
tities of CO to maintain its high ratio to hydro- 
gen. American developments along these lines are 
also cloaked in secrecy for military reasons. Some 
technologists believe that this process may be used 
in postwar operations to make products commer- 
cially from natural or refinery gases. So far as 
is known no commercial unit is built or operat- 
ing in this country. 

Some catalysts proposed in the technical lit- 
erature are complex, composed of several mefals, 
metallic oxides and inorganic materials. One typi- 
cal catalyst as found in published data is made 
by precipitating the oxide of a metal of the 
Eighth Periodic Group on kieselguhr or diato- 
maceous earth; the oxide is reduced to the metal 
in this finely divided condition and the sup- 
ported catalyst is used to effect the synthesis. An- 
other catalyst is made with equal parts of iron 
and copper precipitated as the hydroxides by 
NaOH, and mixed with a small amount of K.CO,, 
and the first metals reduced with hydrogen. 
Other catalysts include a Japanese report for 
cobalt, 8 parts; copper 1 part and thoria 0.3 part. 
The physical condition of the catalyst is reported 
to be as important to its effect and efficiency as 
is its chemical composition. 

Nickel catalyst tend to form highly saturated 
low-molecular-weight hydrocarbons. Cobalt also 
produces saturated hydrocarbons but generally of 
higher molecular weight than those from nickel. 
Reaction products include a very large variety 
of hydrocarbons, paraffins, isoparaffins, olefins,’ 
even aromatics are formed at hgher temperatures. 
With ruthenium as catalyst, paraffin waxes of ex- 
tremely high molecular weight, up to 23,000, have 
been synthesized. Lubricating oils are made by 
polymerizing olefins formed in the synthesis with 
iron or other olefin-forming catalyst, as with 
aluminum chloride; they are said to be 
practically water-white and to add 5.5 
mol of hydrogen per molecule of heavy 
olefin present, indicating the presence of 
two benzene nuclei per hydrocarbon 
molecule. These lubricants are said not to 


lose film strength or “lubricating value” 
as rapidly as do petroleum-derived oils. 


In this country a commercial proc- 
ess is offered for license by M. W. 
Kellogg Co., New York. 
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4 hegre process consists essentially of reacting hy- 


drocarbons such as methane, propane, etc., 
with steam at elevated temperatures to produce 
hydrogen and carbon dioxide. On removing the 
carbon dioxide from the product gases by absorp- 
tion in an amine solution by the Girbotol process 
(discussed elsewhere in this issue), practically pure 
hydrogen is obtained for use in any process de- 
sired. 

The equipment required in this system, in ad- 
lition to that for the Girbotol process, includes a 
reaction furnace, a carbon monoxide converter, a 
gas cooler and the necessary pumps, steam sup- 
ply, etc. 

The process is based on the following general 
reactions between steam and hydrocarbons: 


(1) CsHo.. + nH,O = nCO + (2n+1)H: 


(2) CsHa,. + 2nH-O = nCO. + (3n+1)H: 


Hydrogen from Hydrocarbons and Steam 


Hydrogen 
Manufacture 
From Gases 


Both of these reactions are endothermic and 
are carried out at elevated temperatures (1,400° — 
1,800° F.) in the presence of catalysts. Reaction 
(2) is considered to be (1) followed by 


(3) CO + H.O = CO. + H: 
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Nickel catalysts are used to promote reactions 
(1) and (2), while (3) may be carried nearly to 
completion by iron oxide catalysts at lower tem- 
peratures (700° — 800° F.). Suifur compounds in 
the hydrocarbons poison the catalysts and must 
be removed by the Girbotol process or similar 
process if the sulfur is in the form of hydrogen 
sulfide or by any suitable desulfurization process 
if the sulfur is in organic compounds. 


The proper procedure with organic sulfur is 
to convert to hydrogen sulfide by passing the 
stock over a catalyst at the required temperature. 
The hydrogen sulfide may be removed then by 
treatment of the gases by any of the methods 
available for sulfide removal. Nitrogen in the 
charge gases does not affect reaction appreciably. 

The production of hydrogen is carried out by 
mixing gaseous hydrocarbons and steam, preheat- 
ing the mixture and passing it into: the reaction 
furnace where carbon monoxide, carbon dioxide 





and hydrogen are formed. More steam is added 
to the mixture at the furnace outlet and it is 
passed through the carbon monoxide converter in 
which substantially all the carbon monoxide is 
converted to carbon dioxide and hydrogen. 

The gas mixture is cooled to condense the ex- 
cess steam, and is then passed through a carbon 
dioxide removal system such as the Girbotol proc- 
ess using amine solutions such as monoethanola- 
mine. A typical analysis of hydrogen so produced 
without additional purification is hydrogen, 98.1 
per cent; carbon monoxide 1.5 per cent; carbon 
dioxide, 0.1 per cent; methane and nitrogen, 0.3 
per cent. For hydrogenating edible oils and for 
other applications requiring high purity hydrogen, 
this hydrogen may be further purified to 99.7 per 
cent hydrogen or higher, and is reported to be 
equal to electrolytic hydrogen in quality. 


Plants for producing hydrogen by this proc- 
ess are designed, engineered and constructed 
by The Girdler Corp., Louisville, Ky. 
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eer ak: of blanketing deposits on catalysts 

and filters, such as carbonaceous solid matter, 
is one prime requisite to the efficient and eco- 
nomical operation of processes employing these 
media. The Thermofor method of revivifying cat- 
alysts, etc., permits the recovery of these mate- 
rials under carefully controlled conditions where 
the range of temperature to which the material 
is exposed has a controlling effect on the effi- 
ciency of the recovered material. 

The essential equipment required in this proc- 
ess includes an air preheater, a spent clay (or 
catalyst) bucket or other type elevator, a cyclone 
separator for recovering fines, a cooling salt cir- 
culatory system, a combined heater-cooler for the 
cooling salt, and a conveyor-for removing from 
the system the regenerated clay or catalyst. The 
cylindrical burner contains a series of spiral 
finned tubes, conveyors for the molten-salt cool- 
ing agent. 

In operating the process, air is preheated by 
pumping via a low-pressure blower through the 
heater to such temperature that, for filter clays, 
the carbon burning occurs in the kiln at 900°- 
1,200° F.; the preheated air is fed into the burner 
bottom and meets down-coming clay which de- 
scends through the column and surrounds the 
cooling salt-conveying tubes. The heat-transfer 
salt passes through these tubes and either cools 
or heats the clay surrounding them as the car- 
bon is burned off to control within about 20° F. 
the temperature at any given point when remov- 
ing 7 per cent or more of carbon on the clay. 
For example, in 16 consecutive burnings the clay 
efficiency dropped only 2-4 per cent, whereas in 
5 burnings in a multiple hearth kiln efficiency 
of the same type clay dropped to about 55 per 
cent. These values are typical although applying 


Thermotor Clay-Burning Process 
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exactly to only one case. In another instance the 
average clay efficiency through 10 burnings (after 
which the clay was discarded) was 66 per cent; 
using the Thermofor unit the average efficiency 
was maintained at approximately 95 per cent, 
clay being added at about 2 per cent per cycle 
to compensate for losses. 

The revivified clay is discharged from the 
burning zone through a cooler onto a belt con- 
veyor to remove it to storage. The flue gas from 
the top of the burning zone is passed through a 
cyclone separator to catch fines carried from the 
burner. The temperature-controlling salt is passed 
through the combination heater-cooler and so is 
maintained at the desired temperature, a value 
which must be determined for each individual 
case and set of operating conditions, so as to hold 
the burning temperature at the required value. 
When starting the unit this salt is heated and 
melted in this heater, and so used to raise the 
kiln temperature as rapidly as possible. 

Advantages of the process are: 

1. Clay is burned under carefully controlled 
conditions. ; 

2. No moving parts are inside the burning zone. 

3. A very high throughput rate per kiln vol- 
ume is maintained. 

4. Clay efficiency is maintained at a very high 
value throughout long periods -of use. 


This process was developed by Socony-Vac- 
uum Oil Co., Inc., and is licensed by Max 
B. Miller & Co., New York. 
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Increased Yield From Crude 
Should Be Postwar Aim 


By T. M. MARTIN 
Executive Vice President, Lion Oil 
Refining Co. 


= 3 years ago the petroleum- 
refining industry was given the 
assignment of supplying the armed 
forces of the 
United Nations 
with enormous 
quantities of fin- 
ished petroleum 
products and 
their derivatives 
—many of which 
previously had 
never been pro- 
duced commer- 
cially from crude 
oil. The fulfillment of this charge 
has been recognized by the Govern- 
ment and the public as a miraculous 
accomplishment. But we have not 
finished the job—we must keep 
these products moving in even 
greater amounts until all the shoot- 
ing stops. 

In the postwar period the indus- 
try will face another problem of 
prime importance—that of produc- 
ing petroleum products in suitable 
quantity and quality for world re- 
construction. To carry out this as- 
signment successfully we must con- 
serve our petroleum reserves. We 
must work toward higher yields 
from a barrel of crude oil. 


We are not obtaining the greatest 
possible returns from certain frac- 
tions of our operations. Refinery 
gases containing important compo- 
nents are being used as plant fuel. 
Petroleum chemistry has shown us 
how to make many useful chemicals 
from what we have previously con- 
Sidered of little or no value. War 
utility of oil has shown us how 
valuable the products made from a 
barrel of crude oil can be. 

Let’s begin now to take steps to 
utilize to the maximum degree our 
crude reserves for the production of 
improved products. We must make 
every barrel of crude oil contribute 
to an improved standard of living 
of mankind everywhere, to the im- 
provement of the health of our peo- 
ple, and to growth of our industries. 
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Small Refiners Need Not 
Fear Postwar Competition 


By H. B. KELLOGG 
President, Seaside Oil Co. 


Nenana seems to be a great deal of 
uneasiness among many small re- 
finers of petroleum products regard- 
ing postwar 
competition with 
large oil compa- 
nies whose re- 
fining facilities 
have been great- 
ly augmented in 
order to handle 
war production. 

While it can 
be admitted that 
large manufac- 
turing volume usually means low 
unit cost, small refiners should feel 
no undue concern for their postwar 
operations, provided they take nec- 
essary steps to assure that their 
equipment is brought up to date 
in every respect. 

Most of the technical advancement 
brought about by war conditions 
has been designed for and incorpo- 
rated into large refining operations. 
However, there are current indica- 
tions that attention is being direct- 
ed to the adaptation and extension 
of many of the recent advancements 
to small refiners. It is freely pre- 
dicted that when the necessity for 
all-out war production has dimin- 
ished, technical improvements for 
small refinery operations will re- 
ceive a great deal more study and 
attention than is now possible. The 
smaller refiners should watch this 
welcome trend very closely in order 
to take advantage of whatever im- 
provements are available when con- 
ditions permit. 

Additional factors favoring small 
refineries include ease of changing 
refining processes in order to man- 
ufacture special products for local 
markets. This ability to meet local 
needs assisted Seaside’s marketing 
organization prior to Pearl Harbor, 
and I fully expect it will again be 
true after victory. 

Moreover, the small refiner can 
enjoy an advantage in transporta- 
tion costs over his larger competi- 
‘tor, provided the refinery is located, 
as it should be, adjacent to its 
source of crude. On the other hand, 
a large refinery, because of its 
greater throughput, must secure 
crude from several sources, fre- 
quently at considerable distance 
from the scene of operation. 





















Significant Improvements 
In Cat Cracking Near 


By ARTHUR E. PEW, JR. 


Vice President in Charge of Manu- 
facturing, Sun Oil Co. 
| hay less than the 15 years since 

Eugene J. Houdry first brought 
the principles of the catalytic-crack- 
ing process to 
this country, the 
utilization of 
this most mod- 
ern technique in 
petroleum refin- 
ing has grown 
from small ex- 
perimental units 
into large plants 
spread from 
coast to coast, 
with a charging capacity equal to 
half of the total thermal-cracking 
capacity in existence in this coun- 
try in 1937, the year in which the 
first large-scale “cat cracker” went 
on stream. This accomplishment, and 
the rapid future progress which can 
be expected in this field, is a monu- 
ment to industry research under the 
traditional American system— 
another example of the many 
achievements of competitive enter- 
prise in conserving the nation’s re- 
sources for peace and mobilizing 
them for war. Great as has been 
the development of catalytic crack- 
ing in the last 10 years, more sig- 
nificant and important improve- 
ments in catalytic cracking will 
come, both in design and engineer- 
ing in the future. 

This record casts conclusive doubt 
on current problems for socializing 
research under the centralized di- 
rection of government. 





Role of Alkylation 
In Postwar Refining 


By J. B. RATHER 


Technical adviser, manufacturing, 
Socony-Vacuum Oil Co., Inc. 


eereent has been installed for 

the production of aviation alkyi- 
ate for the war effort to such an 
extent that the 
question of its 
economic post- 
war use becomes 
a matter of great 
importance to 
many refiners. 
Socony - Vacuum 
uses both the 
sulfuric acid and 
hydrofluoric acid 
alkylation proc- 
esses, the choice between the two 
catalysts being made on the basis 
of the extent of sulfuric acid re- 
quirements for other purposes in the 
plants in question at the time of se- 





lection. This was more or less true 
for other companies manufacturing 
aviation alkylate. The production of 
aviation alkylate in the United 
States has been pressed to the max- 
imum degree, and accordingly, many 
of the plants are marginal ones from 
the standpoint of cost and operation. 
In the postwar period, the demand 
for aviation gasoline will undoubt- 
edly drop drastically, and it may 
not be profitable to build new plants 
for the purpose of making alkylate 
to put into motor gasoline when the 
war is over. We would expect, de- 
spite any drastic future increase in 
aviation gasoline quality, that the 
conversion of butane and butylene 
into alkylate for later incorporation 
into motor gasoline may be so un- 
attractive to many refiners that al- 
kylation capacity will be shut down 
even where the price of the plant has 
been written off. Other refineries 
may find it economical to operate 
their alkylation units on a reduced 
scale merely as a means of keeping 
their plants in butane balance. 


Place Must Be Found 
For Returning Veterans 


By J. R. CARRINGER 


Vice President, Standard Oil Co. 
of New Jersey 


5 iw petroleum industry can take 

just pride in its record of acecm 
plishments over the past few years 
which brought 
about rapid tech- 
nological devel- 
opments and an 
increasing scale 
of operation at 
unprecedented 
rates to take 
care of military 
and essential ci- 
vilian demands. 
While this effort 
is going forward with unabated zeal 
to hasten the day of total victory, 
we must not lose sight of the job 
that lies before us to provide em- 
ployment for the returning veterans, 
including those who have physical 
disabilities. 

Such a study has been under way 
in our company for many months 
and ways and methods of best inte- 
grating the ex-service men have al- 
ready been put into effect. 

A careful analysis of all jobs in 
the petroleum industry, whether it 
be producing, transportation, refin- 
ing, or marketing, has revealed to 
us a surprising number of assign- 
ments which can be effectively car- 
ried out by men with various kinds 
and degrees of ability. 

Additional positions of this char- 
acter can undoubtedly be developed 
by changes in working conditions 
and rearrangement of jobs. Careful 





plans along these lines should be 
drawn up now so that the petroleum 
industry will be in a position to 
further improve the splendid record 
built up during the war period by 
providing its share of employment 
for our returning veterans, both men 
and women. 


Catalytic Cracking Is 
Available to All Refiners 


By EUGENE J. HOUDRY 
President, Houdry Process Corp. 


— cycle of progress in petroleum 
refining continues and the turn 
is fast approaching when the indus- 
try will recover 
greater amounts 
of liquid prod- 
ucts than ever 
before. 
" -We who have 
seen the evolu- 
tion of catalytic 
cracking from its 
very beginning, 
nearly a quarter 
century ago, can 
foresee newer and far more useful 
methods now in the stage of final 
development. It is gratifying to us 
that since the first commercializa- 
tion of the catalytic cracking method 
in 1936, the industry has adopted 
this reaction so widely. In war, cat- 
alytic cracking has contributed an 
important share in winning and 
holding the balance of air power for 
the Allied forces. America’s petro- 
leum industry can well be proud of 
its mighty contribution in produc- 
tion of catalytic aviation gasoline. 
Today, catalytic cracking is avail- 
able for all refiners, large and small, 
and there is likewise available to 
them a vast reservoir of engineer- 
ing and scientific “know how” based 
on peacetime as well as wartime op- 
erations. 





Research Is the Keynote 
Of Industry’s Future 


By R. G. FOLLIS 
Vice President and Director, Stand- 
ard Oil Co. of California 


HERE has been much discussion 

of future oil supplies, but it seems 
to me that it will be several years 
after the war be- 
fore the West 
Coast will face 
the prospect of 
importing a part 
of its needs. And 
until that time 
comes, the ex- 
pansion and ad- 
justment of mar- 
kets undoubted- 
ly will require 
close attention. Plans for new prod- 
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ucts for postwar years point up this 
belief. 

Research is the keynote of the 
industry’s future, and this is par- 
ticularly true of the Pacific Coast. 
Without coal as a source of fuel and 
chemical byproducts, the wartime 
industrial development of this area 
is solely dependent upon oil for its 
continuance and growth. This is 
why research will mean even more 
to the oil industry here than it will 
elsewhere and will turn to a greater 
extent to the development of high- 
value chemical derivatives of vari- 
ous kinds. 

Refinery units built for war. can 
produce for peace—plastics, chem- 
icals and fertilizers, among other 
things. Southern California has 
built up a vigorous synthetic-rubber 
industry based on oil, and the evi- 
dence indicates that it can compete 
with natural rubber, barring polit- 
ieo-economic handicaps. These so- 
called byproducts require relatively 
little crude as compared with heat- 
ing-fuel demands, for instance, and 
thus assure the industry a perma- 
nent and growing source of revenue 
to replace that lost from the volume 
sale of low-grade products as crude 
reserves diminish. 


Future Demands Greater 
Intensification of Research 


By R. P. RUSSELL 
President, Standard Oil Develop- 
ment Co. 

oo petroleum industry’s recent 

developments in volume produc- 
tion of 100-octane aviation fuel by 
catalytic crack- 
ing, develop- 
ments in syn- 
thetic toluene, 
synthetic rubber 
and other war 
products and 
processes, repre- 
sent  capitaliza- 
tion of past as- 
sets. 

Turning to the 
future, the foundation must now be 
laid for further advancement, and 
this in turn will require intensifi- 
cation of research work throughout 
the industry. One form that will be 
taken by this research will be the 
development of superior fuels for 
aviation and automotive use, and 
development of superior lubricants 
for all types of services. Another 
form will be the more efficient utili- 
zation of petroleum and the devel- 
opment of oil products from non- 


petroleum sources, such-as coal-and.. --4# 


shale. Still another form will be the 
further development. of. petroleum 
as a widespread basis for synthetic 
organic chemicals. 

Mindful of past accomplishments 
through petroleum research, the in- 
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dustry will meet the problems of 
tomorrow with confidence and in- 
creased faith in what can be accom- 
plished by the chemists and the en- 
gineers. 


Revamping, Maintenance 
Programs Are Asked 


By J. L. SHAKELY 
President, Jones & Laughlin 
Supply Co. 


west discussions of postwar refin- 

ing problems relate to the appli- 
cation of newly developed processes 
and their effect 
upon the indus- 
try. It is evident 
that many and 
revolutionary 
changes are due 
in the immediate 
future. However, 
we must not 
overlook the 
fact that these 
changes cannot 
and will not take place overnight 
In many cases much developmeny 
and redesigning must be done before 
these new processes can be adopted 
economically. 

In the meantime present equip- 
ment must be revamped and kept 
in operation, not only to furnish the 
necessary refined products to an ex- 
panding peacetime market, but to 
adapt it to operation complementing 
the new processes. Immediately 
ahead of us is a tremendous revamp- 
ing and maintenance postwar pro- 
gram, which will require skilled 
handling from the standpoint of 
process engineering and a great vol- 
ume of manufactured equipment 
which our mills and factories will 
again be in position to produce in 
greater quantities than ever before. 


Utmost Ingenuity Required 
In Plant Maintenance 


By J. F. M. TAYLOR 
Vice President, Manufacturing, 
Shell Oil Co., Inc. 


OF the utmost importance to the 
war effort is the critical prob- 
lem of adequate maintenance of re- 
finery units. The 
war emergency, 
with its unprece- 
dented demands 
on the oil in- 
dustry for an 
ever - increasing 
production of 
critical war 
products pre- 
sented a serious 
challenge to the 
oil industry. This challenge is being 
met through complete cooperation 
between the industry and the gov- 





ernment agencies. Now, equally as 
serious a challenge presents itself 
in maintaining the high level of 
war products production which will 
be necessary until the war is won. 
Effects of all-out production will in- 
evitably show up on refinery units 
which have been operated beyond 
rated capacity for long periods, 
often with maintenance deferred. 

This increased maintenance bur- 
den will come at a time when the 
skilled manpower shortage is be- 
coming increasingly severe. The use 
of compromise materials in wartime 
refinery construction such as the 
substitution of ordinary steels for 
alloys has contributed a large share 
toward increasing refinery mainte- 
nance. This problem will require 
the utmost ingenuity and planning 
to develop more efficient mainte- 
nance practices which will be neces- 
sary to hold the present high pro- 
duction levels. 


Training Must Extend to 
All Worker Categories 


By I. A. ANSON 
Vice President, Bell Oil & 
Gas Co. 


PPERMOST in the minds of re- 

finery operators is the manpower 
question. Since equipment cannot 
be run or main- 
tained except by 
competent work- 
ers, it becomes 
needful these 
days more than 
ever to train all 
grades of refin- 
ery personnel. 
The magazines 
serving the oil 
industry have 
been aware of this need and have 
done very well in publishing tech- 
nical articles of great value to engi- 





neers, designers, and operators. 
However, the appeal of these writ- 
ings is to trained men wh® are dis- 


posed to read and study. The ma- 
jority of workers are disinclined to 
read and digest the instructive ma- 
terial now being published. How can 
they be reached and taught? 

The Oil and Gas Journal has led 
in experiments on various ways of 
approaching this problem. The short 
articles by Professors Nelson, 
Buthod, and Stearns on basic infor- 
mation are doubtless interesting to 
a fairly large circle of readers; the 
long articles by your staff members 
and others on up-to-the-minute prac- 
tices are equally appealing. Yet there 
remains untouched a very large po- 
tential market of readers whose in- 
struction is the paramount need and 
duty of the industry. Most of them 
are not high school graduates. Their 
reading habits along with millions 
of Americans run to the graphic and 











pictorial; they like the funnies and 
serials, and they would appreciate 


tabloids of news and _ instruction. 
Can their requirements be met? 

This question will be important 
throughout the war period and prob- 
ably for a long postwar period. The 
unionization of the oil industry with 
its emphasis on seniority in length 
of service rather than capability, im- 
poses on management a distinct obli- 
gation to train the men now em- 
ployed instead of winnowing the 
unfit and replacing them with capa- 
ble workers. Training within each 
establishment is now a_ necessity, 
and dependence on instruction and 
experience gained elsewhere is vir- 
tually ruled out. The magazines of 
the industry are inside each plant. 
They are welcome arrivals on every 
desk and in every workroom in the 
refineries, in pipe-line stations, on 
drilling rigs and other oil installa- 
tions. Can they work out an instruc- 
tional technique to extend and in- 
tensify this welcome to the hearth- 
stone of every unit in the oil in- 
dustry? 


F urther Manpower Drain 
Must Be Avoided 


By JOHN W. NEWTON 
Vice President and General Manager 
of Refinery, Magnolia Petro- 
leum Co. 


+ ene petroleum industry is the cor- 

ner stone of our war effort. For 
over 3 years equipment has oper- 
ated at almost 
unbelievable 
output levels 
supplying tre- 
mendous vol- 
umes of a large 
variety of prod- 
ucts to Army, 
Navy, Allies and 
civilian popula- 
tion. This task 
could be accom- 
plished ohly by the utmost utiliza- 
tion of existing facilities which were 
not designed to carry the present 
overload. The required rate of pro- 
duction has been maintained by the 
combined efforts of thoroughly 
trained operating, maintenance, and 
technical personnel. 

The necessity of replacing these 
men, as they have been drafted for 
service in the armed forces, with 
inexperienced elements has invari- 
ably affected the rate and volume 
of plant output. The present war 
has been and continues to be waged 
not only on the battle line but also 
at home. Long, weary hours spent 
in planning for and achieving maxi- 
mum production are of no less im- 
portance than the burden of actual 
fighting. 

Full recognition and considera- 
tions of these very necessary con- 
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tributions should prevent further 
depletions in the already limited 
number of the available key per- 
sonnel on the home front, and lessen 
the unnecessary handicaps placed 
on the industry. Realization of these 
circumstances will save lives of 
many American boys by insuring 
an uninterrupted supply of material 
to the military forces at strategic 
locations and at the critical moments 
on the battlefields of Asia and 
Europe. 


War Record Reassuring; 
Future Faced Confidently 


By D. F. GERSTENBERGER 
General Manager, Inland Empire 
Refineries, Inc. 


NDUSTRIAL America met a real 
challenge after Pearl Harbor in 
converting 


practically overnight 
from a peace- 
time economy to 
one of equip- 
ping, supplying, 
and maintaining 
the greatest war 
machine the 
world has ever 
known. The fact 
that industry 
could augment 
its facilities, con- 
tinue as individuals in business and 
yet do a job of such vast proportions 
that it could far outreach any known 
regimented or collective system, ar- 
gues well for our method of free 
competitive enterprise. 


Those industries engaged in the 
manufacture of solid goods gave to 





the public eye astounding witness - 


of the part they were playing in this 
remarkable achievement. Yet, no in- 
dustry accomplished more in the 
support of the united effort for free- 
dom than did the petroleum indus- 
try. Strides in technical advance- 
ment, erection of special facilities, 
vast increases in the manufacture 
and movement of products, many of 
which had to meet complete new 
standards or specifications, and all 
this in the face of the most trying 
conditions in transportation, in ob- 
taining of proper materials for 
equipment, and while contributing 
some of their most valuable person- 
nel directly to war agencies and the 
military, have been accomplished 
with a speed and efficiency almost 
unbelievable. 

Peacetime bids well to bring its 
many problems of reconversion and 
adjustment, some of which may be 
just as severe in their way as was 
the conversion to war production 
Yet, all we have to do is to look at 
our war record to find reassurance. 
and for the realization that the in- 
dustry as a whole will meet ‘any 
peacetime challenge with the same 
ingenuity and confidence that has 


- small refiner. By 


continually characterized its rapig 
growth. We have every reason tg 
anticipate a better tomorrow ang 
postwar prosperity. 


New Processes and 
The Small Refiner 


By C. L. HENDERSON 
Vice President, Vickers Petroleum 
Co., and President, Western Peiro- 
leum Refiners Association 


Ww. hear considerable talk about 

postwar fuels and the different 
processes for their manufacture. So 
far little has 
been mentioned 
on how these 
processes can be 
applied to small 
installations, es- 
pecially for the 


the end of the 
war, no doubt, 
there will be 
many improve- 
ments in the processes now in use. 
Very likely some new process will 
be available that will have less con- 
struction and operation costs. The 
small refiner is investigating and 
giving these matters careful consid- 
eration because it is believed that 
the major portion of the postwar 
construction will be done by these 
refiners. Shortly after the war is 
over, when materials and manpower 
are available, the small refiners will 
start a very active rehabilitation 
program. 

We believe it will be at least 2 or 
3 years after the war is over before 
the demand for motor fuels will sur- 
pass that of 1941 due to the lack of 
tires and the fewer number of cars 
and trucks on the highway. Just 
what the new automobile production 
will be is hard to estimate at this 
time. No doubt, the demand will far 
exceed the number of new units 
produced for several years after 
the war. 


We do not anticipate the necessity 
for motor fuels much different from 
those in common use on July 1, 1941. 
With the large number of prewar 
cars and trucks, plus the few new 
cars, the total number of cars for the 
first year or two after the war will 
not equal the number of trucks and 
cars registered in 1941. Consequent- 
ly the demand for fuels of premium 
quality to any extent will probably 
not be required. The number of cars 
manufactured prior to 1941 will be 
in the majority for several years 
after the war, and these units will 
not require fuels much different 
from what we had before the war. 
Until the majority of cars and trucks 
are postwar vintage with higher 
compression ratios, we doubt if the 
economics would justify fuels dif- 
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ferent from what were in use in 1941 
and 1942. 


Progress in the oil industry after 
the war will depend solely on how 
soon the Government will give up 
its wartime power of regulation. No 
specific plans for the future can be 
made for any branch of the indus- 
try so long as it is subjected to re- 
strictions and limitation orders. 

The small refiner is giving careful 
consideration to all of this, and is 
laying his plans to meet the com- 
petitive conditions which will exist 
in the postwar era. It is very defi- 
nite that the petroleum industry will 
retain its position in the industrial 
world the same as prior to the war, 
and the small refiner will still be 
one of the mainstays of our industry. 


U. S. Should Maintain 
World Oil Leadership 


By D. P. HAMILTON 
President, Root Petroleum Co. 


_— war will be won by the 
United States and its Allies re- 
gardless of any change in crude-oil 
prices; however 
it is my opinion 
that to a large 
extent the fu- 
ture prosperity 
of this country 
is dependent 
upon its main- 
taining its pre- 
eminent world 
position in the 
production of 
crude oil and the manufacture of 
refined products. The only way 
this can be done is to accelerate the 
discovery of new pools and under- 
ground reserves. Experience defi- 
nitely proves this can only be done 
by substantially increasing the pres- 
ent extremely low crude-price struc- 
ture. 


It would be most harmful to the 
war effort and disastrous to the 
smaller or independent refineries if 
such general increase in crude-oil 
prices was permitted without simul- 
taneous full compensatory increases 
for refined products, which increases 
should apply to the refinery, the job- 
ber, and the retailer. Such increases 
could not conceivably be construed 
as inflationary or have any percep- 
tible effect on the consuming public. 
There can be no possible logical ex- 
cuse for relieving the burden of one 
branch of this great industry by 
placing that burden upon another 
equally important branch, thereby 
ruining a large portion of the inde- 
pendents in the latter branch, which 
would be the effect if crude prices 
were increased and the refining in- 
dustry was not permitted corre- 
sponding increases in product prices. 
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Future of the Industry 
In Hands of the Chemist 


By DR. GUSTAV EGLOFF 
Director of Research, Universal 
Oil Products Co. 


HE contributions of chemists and 
engineers to the war effort have 
been outstanding in the oil industry. 
; Their achieve- 
ments in the pro- 
duction of pre- 
viously unheard- 
of quantities of 
essential petro- 
leum products 
are now recog- 
nized and appre- 
ciated by mili- 
tary leaders. The 
processes which 
have been developed under stress 
of war will carry into the peace 
period. 

Processes for making high-octane- 
rating aviation and other motor 
fuels include catalytic cracking, al- 
kylation of isoparaffins and aromat- 
ics, polymerization of butylenes and 
hydrogenation of polymers to hy- 


drocodimer, and isomerization of 
normal paraffins to isoparaffins. 
These processes have permitted 


quantity production of such hydro- 
carbons as isopentane, neohexane, 
2,3-dimethylbutane, isooctanes, eth- 
ylbenzene, and cumene. Their inten- 
sive application has raised our mo- 
tor-fuel yield to 45 per cent of crude 
oil produced, and supplied over 500,- 
000 bbl. a day of 100-octane aviation 
gasoline to our bomber and fighter 
planes. High-octane-rating gasoline 
will be available to the public in the 
postwar period, and will fuel en- 
gines of increased compression ratio 
so that greater mileage will be ob- 
tained. 

Dehydrogenation processes con- 
vert butanes to butylenes and to 
butadiene, isopentane to isoprene, 
and ethylbenzene to styrene. By the 
manufacture of butadiene, styrene, 
isobutylene and isoprene, our supply 
of synthetic rubbers has been made 
sufficient to meet all essential needs. 
Butadiene and styrene have pro- 
vided GR-S rubber tires, and iso- 
butylene and isoprene together have 
produced Butyl rubber, a superb 
product, particularly for inner tubes. 

The production of special hydro- 
carbons and many chemical deriva- 
tives is now firmly established. The 
processes for the manufacture of 
synthetic products require catalysts 
which are now manufactured on a 
tonnage basis. Examples are syn- 
thetic silica-alumina catalyst for 
cracking, alumina-chromia for de- 
hydrogenation, catalysts for hydro- 
genation, aluminum chloride for 
isomerization, and hydrogen fluor- 
ide and sulfuric acid for alkylation. 

The future of the oil industry will 
be more than ever in the hands of 


the chemist and chemical engineer. 
Magnificent as their achievements 
have been, they but presage the far, 
far greater values yet to be derived 
from every barrel of crude oil. 


Technically Trained Men 
No. 1 Requirement 


By G. G. OBERFELL 
Vice President, Phillips Petroleum 
Co. : 


[Umine recent years the petro- 
leum industry, like many others, 
has experienced a large increase in 
its inventory of 
technical knowl- 
edge. In its all- 
out war effort 
the industry has 
also installed ex- 
tensive facilities, 
in many cases 
privately owned, 
embodying a 
multitude of new 
processes and 
furnishing many new products. The 
technical knowledge and facilities 
are being used to satisfy the ever- 
increasing requirements for fuels 
and lubricants, to supply raw ma- 
terials for synthetic rubber and 
chemicals, to make available de- 
tailed know-how and materials for 
numerous war projects, and at the 
same time to provide the essential 
civilian petroleum requirements. 

The most important single factor 
controlling the continued improve- 
ment of our wartime production and 
the rapidity, efficiency, and extent 
of the application of our wartime 
know-how and facilities to the at- 
tainment of maximum peacetime 
benefits commensurate with our 
standard of living, is the availabil- 
ity of technically trained men. Our 
country’s rapid and huge-scale war- 
time developments would place an 
almost impossible burden upon a 
normal and undiminished supply of 
technically trained men. But the 
number of scientifically and tech- 
nically trained men has been and 
is now being severely and rapidly 
depleted, both through nontechni- 
cal assignments in our military 
services and through marked reduc- 
tion in numbers of men being 
trained, with resultant cumulative 
limitations in our capacities for 
technical development. 

‘Nothing is so important to con- 
tinued industrial progress in war 
and in peace as the assured avail- 
ability of properly trained and quali- 
fied technical manpower. Nothing 
could more effectively sabotage that 
progress than the lack of such man- 
power. Our present and future well 
being requires the utilization of tech- 
nically trained men at their highest 
capacities, immediate reinstatement 
of academic training of selected 
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Often a jump ahead of the In- 
dustry’s own advances, Cooper-Besse- 
mer has supplied compressors and 
prime movers designed to handle the 
additional processes and everchang- 
ing requirements which have marked 
the phenomenal developments of the 
American Oil and Gas Industry. 


This explains why many leading oil 
and gas companies operate Cooper- 
Bessemer units ranging all the way 
from early steam engines to modern 
Diesels and to the last word in gas-en- 
gine-driven compressors—the compact 
2-cycle V-type G-MV. In fact any num- 
ber of the early Cooper-Bessemers are 

























still in service—just can’t be discarded 
because even today they still do an 
efficient, profitable job. 


Currently, however, more and more 
G-MV compressors are being specified 
for the highly exacting processes in- 
volved in the extraction of new gas and 
petroleum derivatives — another 
“jump” ahead that even the general 
public is aware of with its promise of 
unlimited peacetime benefits. 


Are you familiar with Cooper-Besse- 
mer’s latest developments in automatic 
control? Do you know about the ad- 
vanced engine and compressor fea- 
tures that insure maximum “on-stream” 
time and forbid those costly, surprise 
shut-downs? The new G-MV Bulletin, 
now on the press, has 48 pages full of 
pertinent information, profusely illus- 
trated with drawings, diagrams, and 
photographs. Send for it today. 
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young men of normal college age, 
and increased incentive and finan- 
cial assistance for men returning 
from military service to undertake 
studies along scientific lines. 


Postwar Utility of 
Wartime Construction 


By DAVID E. DAY 
Assistant to Vice President. in 
Charge of Manufacturing, Rich- 
field Oil Corp. 


4 lore refining staffs of the oil in- 

dustry are so burdened with the 
technical difficulties of all-out war 
effort that they 
may lose sight 
of significant 
changes in post- 
war fuel trends. 
In the 10 years 
prior to the war 
the emphasis, as 
far as internal- 
combustion fuel 
was concerned, 
was on octanes, 
and under the guidance of the 
C.F.R., a start had been made in 
learning how to measure octanes in 
the laboratory and to correlate this 
knowledge with road performance. 
This work had been well started, but 
far from perfected, when the exi- 
gencies of war made it necessary 
largely to discontinue this activity. 
With the war, the emphasis swung 
to aviation gasoline and to the pro- 
duction, in inconceivably vast quan- 
tities, of branched-chain isoparaf- 
fins, aromatics, and cycloparaffins 
for blending aviation fuels. It is im- 
possible to overestimate the effect 
that this overnight expansion of avi- 
ation-gasoline production has had 
on winning the war. 

The postwar utility of the equip- 
ment constructed for the program 
is another matter. Quite conceivably 
the oil industry faces a situation 
in which refineries have vastly ex- 
panded facilities for making a kind 
of gasoline that is not suited to a 
postwar economy. Due to the cessa- 
tion of road testing-laboratory en- 
gine correlation activities, insuffi- 
cient work has been done to deter- 
mine the true value of isoparaffins 
and higher-boiling aromatics in or- 
dinary motor gasoline, but it is at 
least probable that the engine may 
rate olefins higher. Some experts 
doubt that a low-priced mass-pro- 
duced engine can take economic ad- 
vantage of fuels much above 80 road 
octane number when used in the 
average small car by the average 
driver under average operating con- 
ditions. Certainly there is no point 
in producing gasolines of fancy oc- 
tane numbers unless their effective- 
ness justifies a proper price. 

Furthermore, wartime necessity 
has greatly accelerated the perfec- 
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tion of the gas turbine, particularly 
for airplane use. If World War III 
were to pe fought in 1950, it is ex- 
tremely doubtful that 100-octane 
gasoline would play an important 
part as an aviation fuel. Jet propul- 
sion and combination propeller-jet 
propulsion with the gas turbine as 
the motivating force will undoubted- 
ly power the planes of the not-too- 
distant future 

Even an amateur Jules Verne can 
readily visualize a postwar transpor- 
tation system in which ships and 
trains will be powered by diesels or 
gas turbines, heavy-duty vehicles by 
diesels or spark engines using liquid 
petroleum gas as fuel, planes by jet 
or jet-prop combination engines, and 
passenger cars by gasoline engines of 
relatively high compression partially 
compensated for by direct injection 
fuel systems. Where does that leave 
the refiner who has spent millions 
on catalytic cracking, alkylation, 
and isomerization equipment? It is 
too bad that aspirin is not readily 
made from gasoline so that the re- 
finer could, at least, manufacture 
his own requirements. ; 


Future Bright for New 
Products and Processes 


By M. HALPERN 

Vice President, The Texas Co. 
Lee oraants in petroleum re- 

fining technology which have 
been adopted to meet the demands 
of the war effort 
have resulted in 
a virtual revolu- 
tion in certain 
phases of refin- 
ery processing. 
It is readily ap- 
parent that by 
far the greater 
part of the new 
equipment 
which has been 
installed at a very considerable cost 
will be employed in postwar opera- 
tions and will thus influence the 
amount and quality of the various 
materials produced. Consideration 
must therefore be given to the nec- 
essary changes in processing service, 
feed stocks, and operating condi- 
tions to obtain the most beneficial 
use of this equipment for the man- 
ufacture of future products. 


In considering the effect of war- 
time technological development on 
the petroleum-refining industry, ma- 
jor advances made in other fields 
must also be taken into account. 
Equipment designed to operate at 
very low temperatures or at consid- 
erably higher temperatures than 
were practicable prior to the war 
may be expected to exert an influ- 
ence on the type of petroleum prod- 
_ucts required. Developments in the 
field of prime movers, such as the 





gas turbine, may well introduce new 
factors in the kind and amount of 
fuels to be produced in a refinery 
operation. Developments in the field 
of petro-chemical derivatives may 
also exert some influence on the 
selection of particular processing 
conditions in the refinery as well 
as the introduction of processes con- 
nected with the manufacture of such 
chemicals. 


Time Has Arrived for 
Removal of Bottlenecks 


By M. W. BOYER 


Vice President, Standard Oil Co. 
of New Jersey 


_ the substantial completion 

of the expansion of refinery fa- 
cilities in accordance with the war 
program, refin- 
eries in the im- 
mediate future 
will concentrate 
on bottleneck re- 
moval and on 
increasing yields 
from various 
processes. Wider 
fields of applica- 
tion will also be 
sought for recent 
technological developments that, un- 
der stress of preparation for war, 
have been applied only to the more 
pressing problems. Hydroforming, 
for example, now employed in tolu- 
ene manufacture, should find in- 
creasing application to the general 





problems of improving gasoline oc- 


tane rating by formation of aromat- 
ics. With the widening field of ap- 
plication of processes will also come 
improved catalysts to increase the 
efficiency of the many catalytic con- 
versions that have become standard 
refinery practice. 

Most refineries are currently op- 
erating at about maximum capacity, 
and though no extensive refinery 
construction is foreseen for the im- 
mediate future considerable new 
construction will probably take 
place when the materials and man- 
power situation permit. A few cata- 
lytic-cracking units may be installed 
this year by the industry, but the 
greatest immediate development in 
catalytic cracking is likely to be 
along lines of simplification and im- 
provement of operation. The dem- 
onstrated advantage of high-quality 
lubricating oils for aviation and 
heavy-duty automotive use, will 
also necessitate some expansion of 
lubricating-oil-treating and addi- 
tives-manufacturing facilities. The 
newest basic development in the in- 


dustry is catalytic synthesis of i 


drocarbon from natural gas thro 2 


the Fischer-Tropsch process w j 


in a small way has already attained, 


the commercial stage. 
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| WARREN PETROLEUM CORPORATION 


Manufacturers, Exporters and Export Terminals: Corpus Christi, 
Marketers of Port Arthur and Norsworthy, 
ELA IM CELT) iiceelite, T u sa, 0 k a h oma Houston, Texas, Lake Charles, 


Liquefied Petroleum Gas La., and Marcus Hook, Pa. 





| Maximum Utilization of Fractionating 
Equipment in Aviation-Fuel Manufacture 


by D. N. Ezzell and P. J. Wolfe* 


Important increases in plant and 
Nunit efficiencies and in maximum 
Mhroughputs can be effected by sys- 
gematizing the flow of streams in 
Nihe refinery. Two fractionators of 
90-40 trays each were freed for 
‘other duties in this refinery by re- 
routing their charges to other col- 
Sumns which were found to be ca- 
"pable of handling increased through- 
puts. An increase of throughput in 
m@nother unit, from 150 per cent to 
167 per cent of design capacity was 
"also made, freeing another tower 
for other duty. A 2,000-bbL.-per-day 
Mikylation unit was raised to 250 
5 cent of its original ‘design ca- 
Npacity by adding one tower and 
making certain other minor changes. 
"High caliber operating personnel is 

quired to handle efficiently the 
"heavy increased unit loads discussed 
in this article. 


ARTIME demands for increased 
** production of high-octane avia- 
‘tion gasoline have necessitated oper- 
Bation of catalytic cracking and 
mreating, alkylation, and other 
Sequipment involved at levels far 
Nbeyond those contemplated in de- 
Nsign calculations. This, in turn, has 
required a thorough and continuing 
itudy of. feed preparation and 
"auxiliary fractionation equipment 
limitations to make possible these 
Mexpanded operations. In addition, 
Wthe separation of the valuable con- 
ituents of refinery fractions not 
slooked to as a source of high-octane 
Aviation gasoline 3 years ago has 
Bbecome a refining must. 
' Rejection of the undesirable com- 
ponents of even the highest qual- 
ity streams is frequently of equal 
importance to producing additional 
high-octane blending agents.. This 
factor will become of even greater 
consequence in the manufacture of 
Superfuels for securing maximum 
Sperformance from the latest large 
S bombers. As an illustration, the 
elimination of 1 bbl. of normal pen- 
tane from present quality 100 octane 
is of equal value to the production 
of approximately 1.1 bbl. of high 
quality alkylate; whereas, under 
Superfuel blending, the gain per 
barrel of normal pentane removed 
HwWould be equivalent to the pro- 
duction of nearly 2 bbl. of alkylate. 
*Technical department, refining divi- 


Sion, Magnolia Petroleum Co., Beaumont, 
Tex. 
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The removal of normal butane from 
100-octane and higher blends is 
even more important than the ex- 
clusion of normal pentane when 
high purity isopentane is available 
as a substitute pressuring agent. A 
further example is the fact that 
it has usually proved beneficial to 
reject normal hexane and normal 
heptane fractions only from straight- 
run gasolines used in 100-octane 
fuel, but serious study must now 
be given to the removal of the nor- 
mal heptane cut from even high 
quality catalytic fractions. 

A few refineries have series of 
superfractionators available to aid 


in coping with the complex problem 
of maximum high-octane aviation- 
gasoline production, but the larger 
number of plants have been forced 
to utilize existing equipment to ac- 
complish similar results. This has 
been achieved by consolidation of 
fractionating operations to free tow- 
ers for: other duties, by blocked- 
out operations on columns found 
capable of handling more than their 
normal load, and by tower and 
auxiliary-equipment changes to per- 
mit greater throughputs and/or 
higher efficiency of operation. 

At the Beaumont, Tex., refinery 
of the Magnolia Petroleum Co., a 


View of Magnolia Petroleum Co.'s deisopentanizer, at Beaumont refinery 



































Girbotol Plants 


are seldom alike 


While the principle is the same, each Girbotol instal- 
lation for the separation and recovery of H2S and CO, 
must be carefully engineered. Seemingly small varia- 
tions in conditions often greatly affect the plant design. 
To solve your own gas purification problems in the 








most efficient way, call on Girdler Engineers. Girdler 
originated the Girbotol Process for the separation and 
recovery of acidic gases. In the past twelve years 
Girdler engineers have designed, erected or operated 
more than 150 Girbotol plants. This accumulation of 
experience—plus a thorough follow-through engineer- 
ing service—is a part of every transaction when you 
do business with Girdler. 


* * * 


Girdler offers other processes for gas manufacture, purifi- 
cation, separation and dehydration. Consult us on your 
problems concerning hydrogen sulphide, carbon monoxide, 
carbon dioxide, natural gas, refinery gases, liquid hydro- 
carbons, hydrogen, nitrogen. 


The GIRDLER CORPORATION 


Gas Processes Division, Dept. OG-3, Louisville 1, Kentucky 
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continuous study has been directed 
towards the optimum utilization of 
fractionation equipment. In the past 
2 years, five columns (30 to 40 trays, 
each) have been freed completely 
for other services, by diverting their 
customary charge stock to other 
columns found capable of handling 
increased loads, and six columns 
have been placed on blocked-out 
operations which permit them to 
perform multiple functions. In addi- 
tion, numerous restrictions have 
been removed to prevent fractiona- 
tion equipment from limiting 
throughput increases on the major 
aviation-gasoline units. 


Limitations on Towers 


Fractionation studies at the Beau- 
mont refinery have disclosed that 
tower limiting factors are almost 
invariably those subject to correc- 
tion by fairly simple expedients; 
eg. enlarging the downcomer ca- 
pacity and redesigning bottom trays 
of towers having trap-out reboilers, 
the latter being a common initial 
flooding point on columns operat- 
ing at high loads. The principal 
problem of gaining more fractiona- 
tion capacity has usually involved 
removal of auxiliary equipment 
bottlenecks. A few of the changes 
which have resulted in appreciable 
increases in aviation-gasoline out- 
put may be summarized as follows: 

1. Debutanizer overhead conden- 
sates plus the refinery’s thermal ab- 
sorption gasoline, formerly fed to 
an 8-ft. diameter, 40-tray gas plant 
depropanizer, were piped to the 
polyform unit depropanizer, a dis- 
tance of approximately % mile. This 
completely freed the former col- 
umn for other duties and simultane- 
ously increased the reboiler capac- 
ity of the column absorbing the 
extra load. The latter gain was due 
to shifting the m.t.d. (mean tempera- 
ture difference) of the polyform unit 
depropanizer reboiler from 110° to 
150° F. by the addition of the light 
extraneous materia:, having a de- 
propanized R.v.p. of 35 lb., to the 
regular 15-lb., R.v.p., bottoms. As 
a result, in addition to freeing an 
efficient column, it was possible to 
increase the naphtha charge rate 
to the polyform unit from 150 per 
cent of design to 167 per cent (an 
increment of 1,500 bbl. per stream 
day), with a corresponding increase 
of butylenes, isopentane, amylenes, 
and toluene production. 

2. The polyform unit proved to 
be no different than most other 
refinery equipment in that the re- 
moval of one bottleneck almost in- 
variably reveals that still further 
gains could be attained if some new 
restrictions were also removed. With 
the changes outlined above, the 
overhead condensers prevented the 
full utilization of the added reboiler 
capacity in attaining improved frac- 
tionation. Inasmuch as less lique- 
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fied gas was required to maintain 
the desired polyform furnace cir- 
culation with the increased naph- 
tha charge rate, two of the four 
existing furnace charge condensers 
were switched to depropanizer over- 
head condensing service, thereby 
supplying the additional reflux 
needed to fully absorb the increased 
reboiler capacity. 

3. The original 2,000 bbl. per 
calendar day alkylation unit was 
increased to approximately 250 per 
cent of the 1939 design capacity, 
with very little degradation of prod- 
uct quality, by changes to the re- 
actor system and the addition of a 
single 8-ft. diameter, 24-tray debu- 
tanizer. The installation of an addi- 
tional isobutane column was ob- 
viated by rearrangement of the 
tower system. 

4. Virtually total recovery of 
thermal isopentane production has 
been attained and alkylation 
throughputs held at the maximum 
by the expedient of charging the 
entire refinery production of full- 
cut thermal pentanes to a 70-tray 
deisopentanizer. The overhead frac- 
tion includes principally isopentane 
and light amylenes, and the bottom 
product contains normal pentane, 
higher boiling amylenes, and most 
of the pentadienes. The overhead 
load on the deisopentanizer is held 
at a minimum by removing the 
maximum possible pentanes frac- 
tion (normal pentane free) over- 
head on the preceding heavily load- 
ed thermal debutanizer. The entire 
light thermal pentanes fraction is 
charged at high rates to the alkyla- 
tion unit and the heavy thermal 
pentanes fraction is employed as 
the marginal feed stock. The above 
plan permits the alkylation unit to 
operate on a blocked-out schedule 
under optimum alkylation condi- 
tions and maximum throughputs on 
each of the three available charge 
stocks; namely, B-B light-pentanes 
mixture, light-thermal pentanes, and 
heavy-thermal pentanes. When the 
alkylation unit charges heavy-ther- 
mal pentanes, the deisopentanizer 
referred to above is operated in 
series with the alkylation-unit col- 
umns and a utility gas-plant tower 
to recover the isopentane formed in 
the alkylation reaction and any re- 
sidual isopentane which was orig- 
inally left in the deisopentanizer 
bottoms. (The latter also represents 
the marginal operation of the deiso- 
pentanizer, which operates approxi- 
mately 15 per cent of the time in 
this service and only-35 per cent 
in fulfilling the service for which 
it was originally designed; i.e., re- 
covering isopentane from natural 
and straightrun gasolines.) 

. 5. Similarly, practically total re- 
covery of the isopentane and heavier 
production of the refinery’s entire 
T.C.C. and Houdry catalytic crack- 
ing and treating capacity has been 


effected by a combination of con- 
ventional recontact systems, separa- 
tion of the largest of the refinery’s 
gas absorption systems for catalytic 
gases only, and charging the major 
portion of the catalytic absorption 
gasoline thus recovered to the T.C.C. 
debutanizer. This plan required 
practically no deisopentanizer and/or 
alkylation unit capacity in order to 
effect almost total retention of cata- 
lytic isopentane in 100-octane blends. 
In addition, recovery is made of cata- 
lytic hexanes and isoheptanes which 
otherwise would be diverted to mo- 
tor gasoline. 

6. Alkylate output is equalized be- 
tween winter and summer opera- 
tion by scheduling the annual turn- 
around and corrosion inspection of 
the alkylation unit to precede the 
warm weather months and by sharp- 
ly depropanizing all alkylation 
charge stocks during the summer 
months. Thorough depropanization 
is essential, in spite of the small ac- 
companying isobutane loss, in order 
to obtain maximum efficiency from 
the alkylation autorefrigeration sys- 
tem. This point is presented to illus- 
trate that, in refinery practice, opti- 
mum efficiency can only be calcu- 
lated in conjunction with a full study 
of other limiting factors of the spe- 
cific refinery equipment under con- 
sideration and that the maintenance 
manpower available can play a de- 
cisive role in such calculations. 

7. Determination of the optimum 
feed tray for each operation is ex- 
tremely important. In one case, the 
tray efficiency was raised from 57 
per cent to 87 per cent by extend- 
ing the feed line on a 40-tray col- 
umn from the highest inlet to the 
tower (twentieth tray) to the thirty- 
fourth tray, numbering from the bot- 
tom of the tower. 

8. Denormalpentanization of nat- 
ural and straight-run gasoline is con- 
sidered virtually a superfractiona- 
tion operation due to the necessity 
of almost completely excluding nor- 
mal pentane (97°F., b.p.) and re- 
taining the maximum possible cyclo- 
pentane (120° F., b.p.) in the bottom 
product. Cyclopentane has the high- 
est octane under accelerated engine 
conditions of any hydrocarbon con- 
tained in straight-run aviation gaso- 
line, whereas that of normal pentane 
is among the lowest. The desired 
separation is accomplished by em- 
ploying the most efficient fraction- 
ator which can be spared for this 
service. Ordinarily the 40-tray de- 
propanizer freed from its regular 
duties by the previously described 
rearrangements is assigned to this 
service. 

Many other expedients which 
have been resorted to in order to 
effect the fullest utilization of frac- 
tionation equipment are beyond the 
range of this article. They have in- 
cluded such items as compounding 
or paralleling feed, reflux, and prod- 
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The Republic plant 
at Texas City... 
another job well done 


Sound in design ... high material 





| and equipment standards ... op- 
ee erating smoothly and economic- 
ally. One more typical explanc- 
tion for the fact that 60% of our 
contracts over the last six years 
has been repeat business. 


Your inquiry addressed to our Engi- 
neering & Construction Division will 
challenge some of the best minds 
and experience in the field of process 


engineering. 
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uct pumps and improving the m.t.d. 
characteristics of overhead condens- 
ers by raising operating pressures. 
In some cases, higher pressures were 
permissible on equipment having 
certain corrosion allowances but op- 
erating on noncorrosive materials. 


In general, every effort has been 
made to operate all columns just 
below their priming point (as indi- 
cated by trycocks at various levels 
of the columns), by making neces- 
sary alterations to obtain the desired 
throughput. In some cases, the in- 
creased capacity developed has been 
used to raise the reflux rate and 
improve the separation, but in most 
instances it has been employed for 
increasing the charge rates and thus 
freeing fractionation time for other 
operations. After establishment of 
the maximum capacity and effi- 
ciency of a column, it has been a 
simple matter to determine the op- 
timum recovery and purity of prod- 
ucts for which it should be operated. 


Frequent Inspection Desirable 


Infra-red analyses of various crit- 
ical streams every few hours have 
proved extremely beneficial in con- 
trolling a number of towers at their 
peak capacity with minimum loss.of 
valuable components. Infra-red con- 
trol both supplements and greatly 
improves the accuracy of plant 
weathering tests. A typical use of 
the infra-red spectrophotometer is 
round-the-clock analyses of the alky- 
lation unit isobutane recycle and 
normal butane reject. The propane 
and normal butane contents of the 
isobutane recycle accurately reflect 
the operation of both the preceding 
depropanizer and the isobutane 
tower itself. The isobutane and iso- 
pentane contents of the normal bu- 
tane stream serve as a further check 
on the isobutane tower operation as 
well as to indicate the extent to 
which the preceding parallel debu- 
tanizers have excluded normal bu- 
tane from the alkylate product. All 
conclusions are based on the known 
efficiencies and operating conditions 
of the various alkylation unit frac- 
tionators. 


Surveys of the refining industry 
to collect actual operating and tower 
construction data on approximately 
200 light hydrocarbon fractionating 
towers have been conducted by the 
Primary Processes Subcommittee of 
Technical Advisory Committee. 
Their reports showing the perform- 
ance of a number of towers in vari- 
ous services have provided a use- 
ful index to good operations. 


It should be stressed that maxi- 
mum crowding and interrelation of 
fractionation equipment such as out- 
lined in this article is only prac- 
tical with an operating staff of the 
highest caliber, inasmuch as the suc- 
cessful execution of involved oper- 
ational plans hinges largely on the 
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initiative and intelligence of the op- 
erators. 

It should be emphasized that many 
technical developments of extensive 
postwar utility have been disclosed 
by the added study and attention di- 
rected to fractionation due to war- 
time demands. More thorough and 
accurate knowledge of optimum tray 
design and maximum liquid capacity 
will effect appreciable savings in the 
sizing and construction of future 
towers. Improved balance between 
auxiliary equipment and tower ca- 
pabilities, made possible by the ex- 
ceptional wartime progress in this 


field, will avoid wasted capacity and 
minimize the size of new installa- 
tions. Tremendous technical ad- 
vancement has also been made in 
the science of superfractionation and 
the production of pure compounds 
by azeotropic and extractive distil- 
lation. Experience gained in these 
fields will have a decided influence 
on the growth of the refining in- 
dustry and its extension to allied 
fields. 

The writers express appreciation 
to Messrs. J. W. Newton, W. W. 
Leach, and P. L. Smith for permis- 
sion to publish this paper. 
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This work leaves NO margin 
for error. The mud pump man- 
ifold above will go to jungle 
heart in a far land thousands of 
miles from point of manufac- 
ture. Should it function imper- 
fectly operations would beheld 


up for six irreplaceable months 
.-- Jobs like this are made for 
Associated. It is a privilege to 
handle so many of such critical 
character. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 Est 38th Strevt © Los Angeles 11, California 


E BATES*GRATES 


MEAN STRONGER, SAFER 
STEEL FLOORING FOR YOU 


© Now it’s easier for you to get 
BATESeGRATES. That means you can 
have stronger, safer open steel 
flooring and stair treads in your 
plant, by utilizing the engineering 
advantages of BATES e GRATES, 

Extra strength, safety— plus 
easier maintenance—are due to the 
low-temperature, pressure-welding 
of hot rolled steel Hex cross bars to 
main bars. These qualities are ob- 
tainable only by using the Hex, 
fillet-welded design . . . and they 
cost nothing extra. — 

Send us your specifications. 


The 16-page, il- 
lustrated BATES 
booklet is a handy 
guide to plant 
improvement 
for all plant 
managers and 
engineers. 
Write for 

your copy. 


WALTER BATES COMPANY, INC. 
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Three large naphtha superheaters are shown in center, while the 
fractionator with the curved vapor line is shown on the left 


ION OIL REFINING CO., acting 

as lessee for Defense Plant Corp., 
completed construction of a thermal- 
type butadiene production unit on 
October 1, 1943, at El Dorado, 
Ark., which it has been operating 
since that time under the. auspices 
of Rubber Reserve Co. This unit, 
which is currently producing buta- 
diene at the rate of 3,500 tons per 
year, has operated as the most ef- 
ficient plant in the industry’s ther- 
mal cracking division. 

This plant, which was one of the 
first “quickie” type units to go into 
operation as part of the synthetic- 
rubber program, is unique in that 
it employs a new process which was 
developed from laboratory research 
and pilot-plant stages to its present 
status in a remarkably short time; 
also, that it is constructed of ap- 
proximately 75 per cent second-hand 
materials including an existing gas- 
oil cracking still within the refin- 
ery. New materials were used only 
where necessary to facilitate fabri- 
cation of special types of process 
equipment and to withstand the se- 
vere operating conditions resulting 
from high-temperature cracking. 
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Construction of the unit was com- 
pleted and operations started 8 
months after the plant was author- 
ized, which, in view of adverse con- 
ditions prevailing during that period 
with respect to procurement and de- 
livery of materials, represents a no- 
table achievement. 


Problems of Procurement 


In order to obtain the required 
materials of construction in the 
shortest possible time to facilitate 
early completion of the unit neces- 
sary due to the urgent need for 
synthetic rubber, and at the same 
time not interfere with the delivery 
of critical materials to other projects 
of a defense nature, it was necessary 
to exercise exhaustive measures for 
procurement of this equipment from 
every possible source. Idle used ma- 
terial such as gas compressors, frac- 
tionating towers, heat exchangers, 
instruments, pumps, pipe, valves and 
fittings as well as many other items, 
were obtained over a wide area of 
the Mid-Continent and Southwest- 
ern districts. Much of the used ma- 
terial purchased, although of obso- 
lete design and in bad mechanical 


Lion Oil Boasts Most 
Efficient Thermal 
Butadiene Unit 


by W. M. Wilson 


The author, 
process superin- 
tendent for Lion 
Oil Refining Co., 
was born in 
Caney, Kans., 
and was educat- 
ed at University 
of Tulsa. He has 
been on Lion's 
staff for several 
years, and has 
been successively in the laboratory, 
operating department, and engineer- 
ing department of the company. He 
was made process superintendent in 
1940. — 

Making 3,500 tons of butadiene per 
year by cracking naphtha and light 
gases via the True Vapor Phase proc- 
ess for butadiene production is the 
achievement of Lion Oil & Refining 
Co. in operating its DPC-owned bu- 
tadiene unit. Built of 75 per cent 
second-hand materials and including 
a gas-oil cracking unit, the plant op- 
erates on naphtha of 400° F. end 
point or lighter; propane-and-light- 
er gases are heated to above 1,400° 
F. and mixed with the preheated 
naphtha vapor to form a B-B frac- 
tion containing considerable but un- 
disclosed percentages of butadiene. 





condition, was made suitable for 
service by reconditioning and re- 
fabrication, employing many ingen- 
ious mechanical methods which pre- 
sented one of the major problems 
surmounted during erection of the 
unit. 

The Lion butadiene unit employs 
the true vapor phase process and 
consists essentially of high-temper- 
ature naphtha and gas-cracking fa- 
cilities and fractionating equipment 
integrally operated in conjunction 
with gas recovery and stabilization 
equipment for recovery of a B-B 
fraction containing butadiene. More 
specifically 400° F. end point and 
lighter naphthas in conjunction with 
recycle stocks are charged to naph- 
tha preheating and vaporizing 
equipment before passing to three 
superheating furnaces operating in 
parallel, which also contain heating 
surface for cracking a recycle gas 
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stream consisting of propane and 
lighter materials. The naphtha va- 
por after being raised to optimum 
cracking temperature is mixed with 
the recycle gas stream, which is 
heated to a temperature in excess 
of 1,400° F. before passing to a re- 
action chamber from which point, 
after quenching, it passes to the frac- 
tionator. 

Products resulting from the com- 
bined naphtha and gas cracking con- 
sist of gas containing pentane and 
lighter materials, aromatic distillate, 
and fuel oil. Gases produced over- 
head from the fractionator are com- 
pressed from 10 to 240 p.s.i. by gas- 
engine-driven units totaling 3,090 
hp. before passing to a conventional- 
type vapor-recovery plant. The re- 
covery system is operated to recover 
a butadiene rich B-B fraction, a re- 
cycle gas composed of propanes and 
lighter components, and a small 
quantity of C;’s for recycling to the 
naphtha coil. Aromatic distillate, a 
350° F. end-point product produced 
as a sidestream off the fractionator, 
constitutes the major recycle mate- 
rial in the charge to the naphtha 
furnaces. Fuel oil, a highly aromatic 
10-A.P.I. material produced as the 
fractionator bottom product, is cir- 
culated from this point to serve as a 
source of heat for the recovery plant 
as well as quench oil to the super- 
heater furnace reactors. 

The B-B fraction produced is 
shipping in tank cars to refineries 
in the coastal area operating ex- 
traction units where the pure buta- 


diene is separated 
from the other con- 
stituents which are 
predominantly bu- 
tylenes. 

Although this 
unit was installed 
primarily for the 
production of bu- 
tadiene, all other 
products, with the 
exception of the 
fuel oil cut, are 
very valuable as 
charging stocks 
for the manufac- 
ture of other de- 
fense products. The 
B-B cut, in addition 
to its butadiene 
content, contains 
a large percentage 
of iso and normal 
butylenes, which 
if not further 
processed through 
catalytic units 
for production of 
additional buta- 
diene can be divert- 
ed to 100-octane- 
gasoline manufacture. Aromatic dis- 
tillate, a 350° F.-end-point 82-octane 
material, is a preferred charging 
stock for catalytic 100-octane-man- 
ufacturing plants and is currently 
being used for this purpose. 

The major operating difficulties 
overcome since start of operations 
occurred as a result of maintaining 
excessively high cracking tempera- 


The butadiene-plant fractionating equipment is shown in this view. 
In the center is the fractionator with the curving vapor line on top. 
To the left are the debutanizer, the depropanizer, and the absorber 
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Here is another view of one of the large naphtha superheaters 


tures necessary for butadiene pro- 
duction. In addition to employing 
a radically different type of furnace 
design with respect to distribution 
of flow to obtain short retention time 
in the cracking zone, numerous met- 
allurgical problems arising from the 
extremely high temperatures em- 
ployed had to be solved from time 
to time. Corrective measures em- 
ployed with respect to these prob- 
lems were the outgrowth of a con- 
siderable amount of exhaustive re- 
search and development work by 
Lion and technical staffs of various 
operating companies as well as gov- 
ernment agencies. Work performed 
by the technical groups consisted of 
a thorough investigation of numer- 
ous alloy tube materials as well as 
chemical treatment of feedstocks for 
the prevention of carburization ac- 
tion induced by high temperatures. 

Field engineering and construction 
of the unit was performed by Lion 
Oil Refining Co.’s engineering de- 
partment and the unit has been op- 
erated by personnel available from 
within the refinery. 

Laboratory facilities were ex- 
panded with respect to both equip- 
ment and personnel in order to per- 
form the great amount of highly 
specialized gas analytical work nec- 
essary for control of unit operation 
as well as specifications of finished 
products. 

The successful operation of this 
unit represents an important contri- 
bution to the war effort and current 
operation, although satisfactory, will 
be improved in the near future as 
the result of installing additional 
process equipment involving new 
operating features. 
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PRESSURE VESSELS! 


RE BUILT BY C-E 


Here's photographic evidence—by the trainload— 
of the variety and extent of Combustion Engineer- 
ing's work for refineries. In this type of production 
quality of construction depends in large measure 
on the facilities of the manufacturer and the skill 
and experience of the men who do the work. 

A long range modernization plan, started in 
1935 and tremendously expanded to meet the 
demands of our nation at war, accounts for the 









From foreground to background — 
First car — stripping tower. Second 
car — Ethylene accumulator. Third 
car — Propane accumulator and an 
Ethylene scrubber. Fourth car — 
two Poly flash tower reflux receivers. 
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exceptional diversity and extensiveness of C-E's 
present manufacturing facilities. C-E’s experience 
in the field dates back more than fifty years, in- 
cludes pioneer development work in fusion-welded 
fabrication and X-ray examination of welded 
seams and, at the same time, incorporates every 
modern improvement in fabricating methods. 
C-E Shops are prepared to produce, in accord- 
ance with your design and specifications, all types 
of pressure vessels of carbon, alloy or clad steels. 
As you make plans for new construction, avail 
yourself of these exceptional facilities and experi- 


ence by discussing your requirements with C-E. 
" A-787 


(} COMBUSTION 


ENGINEERING 


200 MADISON AVENUE 
NEW YORK 16, WN. Y. 
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Fluid catalytic cracking 
I unit at The Texas Co.'s 
fe. Los Angeles Works. In the 
left foreground is the cir- 
cular type heater, and in 
I the background is the frac- 
i tionating section of the unit 














Control of Refinery Corrosion Dependent 
Upon an Eternally Vigilant Program 


HE need for corrosion control 

work is well recognized in the 
process industries and is particular- 
ly desirable and necessary in the re- 
fining of petroleum. A single large 
refinery may contain hundreds of 
miles of various-sized piping, numer- 
ous tanks, towers, and vessels of all 
types; pumping equipment; com- 
pressors, and other equipment han- 
dling products under widely varying 
temperatures, pressures and chem- 
ical conditions. Especially in war- 
time is the need for adequate corro- 
sion control of paramount impor- 
tance in maintaining the highest 
plant capacity with the minimum of 
shutdowns and the least deteriora- 
tion to plant equipment. The fight 
against corrosion, however, is a 
never-ending one, for in few cases 
is corrosion ever completely arrest- 
ed. It is merely slowed down so that 
the attack for a given period of time 
is greatly lessened and processes can 
continue for an indeterminate pe- 
riod before replacement of equip- 
ment becomes a definite problem. 

The corrosion problems dealt with 
in this refinery are undoubtedly 
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similar to those experienced by other 
large refineries handling similar 
crudes. These problems briefly are: 


(a) Corrosion in topping units due 
to acids released from crudes in dis- 
tillation. 


Seven types of refinery corrosion 
problems are discussed here, with 
methods for combating each. The 
proper material must be selected to 
meet each need; for example, 70 per 
cent copper-30 per cent nickel tubes 
are far better than admiralty metal 
tubes—70 per cent Cu-29 per cent 
Zn-l per cent Sn—for water corro- 
sion such as in exchanger service: 
4-6 per cent chrome tubes are best 
where hydrogen sulfide is the corro- 
sive agent. Protective coatings, me- 
tallic and nonmetallic liners and 
coatings, chemical neutralization and 
protective film formation, mechan- 
ical methods and electrical protec- 
tion methods are all useful for spe- 
cific purposes, all discussed here. 
This paper was contributed by the 
engineering and operating staffs of 
The Texas Co. 


(b) Acid attack in the distillation 
of acid-treated distillate stocks. 

(c) Acid attack from breakdown 
of organic sulfur compounds and al- 
kaline earth salts in the charge to 
thermal-cracking units. 

(d) Hydrogen sulfide attack in 
gas-treating and stabilization units. 

(e) Direct chemical attack from 
substances used in treating units and 
processing units. 

(f) Pitting of lines and equipment 
from salts and oxygen contained in 
water in cooling water systems. 

(g) Atmospheric, fume, and spray 
corrosion. 

The methods of combating corro- 
sion generally fall under one of the 
general headings listed below. Each 
of these methods and its manner of 
application in this refinery is de- 
scribed more fully later in this ar- 
ticle and specific instances and ex- 
amples of results obtained are cov- 
ered. 

1. Selection of proper metal re- 
sistant to the particular corrosion 
encountered. 

2. Use of protective coatings or 
linings which in themselves will not 
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have required physical properties 
for the stresses encountered, but 
which, due to their resistance to par- 
ticular types of corrosion, offer an 
economical means of using less ex- 
pensive materials nonresistant to 
corrosion but having required phys- 
jeal properties. 

3. Chemical neutralization or in- 
hibiting of the corrosion products 
encountered in the hydrocarbon 
phase. 

4, Chemical neutralization and 
protective film formations in cool- 
ing-water systems. 

5. Electrical methods of combat- 
ing corrosion. 

6. Mechanical methods of combat- 
ing corrosion. 


In order to prescribe the protec- 
tive measure to employ in a particu- 
lar case, it is essential to: 

(a) Carefully analyze the expo- 
gure conditions. 

(b) Study the mechanism of the 
corrosion. 

(c) Understand the properties and 
limitations of the protective methods 
or materials available. 

(d) Correlate the cost of protec- 
tion with the cost of corrosion or 
lack of protection for, in the ulti- 
mate analysis, the economic factor is 
the one on which the final selection 
of materials is based. Costs are im- 
portant only insofar as they relate 
to a unit of service. 

It is beyond the scope of this pa- 
per to attempt to cover in detail all 
of the corrosion preventive meas- 
ures tried in this particular refin- 
ery. However, some of the particu- 
larly outstanding developments and 
results are described briefly. 


1. Selection of Proper Material 


Much has been published with re- 
spect to proper selection of metals 
for oil refining. Articles published 
in periodicals of the A.P.I., A.S.T.M., 
AS.M.E., A.I.M.E., and by various 
fabricators have covered the field 
extensively and no attempt is made 
to abstract or duplicate this work 
in the limited space allotted to this 
subject. Of special interest to the 
reader are papers by Arthur Marks, 
A.P.I. Proceedings, November 1936; 
and one by J. A. Jamison, A.P.I. Pro- 
ceedings, November 1938. It is mere- 
ly intended to supplement these and 
other reports by pointing briefly to 
one or more items which are of re- 
cent interest and for which final con- 
clusions have not been definitely 
made. 

In general, the selection of the 
best metal to use is based on the 
results of exposure tests of various 
metals in the corrosive environment 
in which the rate of. penetration 
(inches per year) is determined. On 
the basis of test data, plant-scale 
tests are inaugurated and final ac- 
ceptance or rejection is based on 
these results. 








One item of particular interest at 
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this time is the study of hydrogen 
embrittlement. Much work has been 
done along this line. 

The use of chromium as an agent 
to reduce corrosion in cracking units 
has been the subject of numerous 
papers. When running sour crudes, 
chromium steel alloys in the range 
of 7-14 per cent are necessary in 
order to obtain the most economical 
protection. The selection of the par- 
ticular alloy to use depends on its 
cost and the severity of the service. 
The correct welding rod to use with 
these alloys and the method of an- 
nealing are matters which require 
careful study. 

In regard to exchanger tubes, ex- 
perience has indicated that 70 per 
cent copper-30 per cent nickel tubes 
are much superior to admiralty met- 
al in instances where water corro- 
sion determines the life of the tubes. 
In several instances the former alloy 
has had a life more than double that 
of admiralty in the same service. 

Where corrosion of exchanger 
tubes from H2S is experienced, 4-6 
per cent chrome exchanger tubes 
have been found to be superior to 
all other tubes used to date, although 
higher chrome alloys may be justi- 
fied under certain conditions. This 
alloy has no merit with respect to 
water corrosion inside the tube if 
used in condenser service. 


2. Protective Coatings and Liners 
The use of protective coatings 


often serves as an adequate and eco- 
nomic answer to many difficult cor- 
rosion problems and is frequently 
resorted to where economics would 
not justify use of the proper alloys 
or the proper alloys are not avail- 
able due to wartime restrictions. 
Some of the various type liners and 
protective coatings, which have been 
found particularly effective, are cov- 
ered below. 

A—Metal liners. — 12-14 per cent 
chrome steel liners for fractionating 
towers of cracking units. Present 
liners have been in service approx- 
imately 4 years and indications are 
they are good for 15 to 20 years. 
Maintenance on these liners is very 
low, compared to brick liners which 
require removal annually and fre- 
quently fail due to spalling. 
~ B—Electro deposited and hot-dip 
metallic coatings.—1. Galvanized 
plate for roofs of tanks handling sour 


distillate has given service life sev- ~ 


eral times that of steel plate. 

2. Chrome plating—Van Der Horst 
process—appears to have merit on 
internal-combustion engine cylinders 
where clearances of more than .005 
in. cannot be tolerated. 

C—Weld deposited metal coatings. 
—1l. Brass-clad tube sheets for ex- 
changer-tube bundles. The brass 
coating is deposited by oxyacetylene 
welding on a steel tube sheet. This 
clad sheet has the strength advan- 
tages of a steel tube sheet and the 
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resistance of brass to warm brack- 
ish water corrosion. 


Unprotected steel tube sheets with 
rolled-in admiralty tubes fail rap. 
idly in this service due to electro- 
lytic corrosion; solid brass sheets are 
expensive and are unsatisfactory due 
to distortion of the holes in the sheet 
caused by repeated rolling in of the 
tubes and are usually discarded after 
two sets of tubes have been used. 

2. Hastelloy weld lined plug 
valves. 

Steel valves—4-in. and larger— 
weld lined with Hastelloy B—mini- 
mum thickness ys in.—are giving ex- 
cellent service on a liquid-phase by- 
tane isomerization unit. Unlined 
steel valves in the same service 
showed a penetration of % in. in 
7 days. 


D—Nonmetallic liners and coat- 
ings.—1. Plastics. Developments in 
the plastic industry have produced 
a number of materials which are ap- 
plicable as protective coatings. They 
are generally characterized by good 
resistance to chemical exposure con- 
ditions, the limiting factor in the se- 
lection of a plastic to use being tem- 
perature. Plastics are classified as; 
Thermosetting, requiring heat to set 
them, or thermo plastic—those which 
flow at elevated temperatures. 


Several installations of metal 
(steel and admiralty) coated with 
the thermo setting (phenolic resins) 
type of plastic have been made. One 
example is an admiralty exchanger 
tube bundle in naphtha-to-water 
service. The average life of un- 
coated admiralty tubes was 9 
months; a coated tube bundle in the 
same service lasted 22 months. Ad- 
ditional tests are now in progress 
on this coating on steel exchanger 
tubes and on a section of line han- 
dling sulfuric acid sludge. 


Coatings based on thermo plastic 
(vinyl) resins are characterized by 
extreme resistance to acids and alka- 
lies at atmospheric temperature, 
quick drying, and difficulty in ap- 
plication. Due to the low solids con- 
tent of the liquid coating, a large 
number of coats, usually six to eight, 
are required to produce a film of 
satisfactory thickness to resist ex- 
treme exposure conditions. These 
materials do not perform satisfac- 
torily above 170° F. or when sub- 
jected to continuous submersion. 

2. Synthetic rubber coatings. Steel 
tube sheets subjected to rapid water 
corrosion have been coated with a 
layer of synthetic rubber (GR-M). 
Results after 27 months’ service in- 
dicate this method of protection is 
satisfactory. 

Steel pipe exposed to the corrosive 
and erosive action of a mixture of 
oil, clay, and dilute sulfuric acid re- 
quired frequent replacement. Test 
sections of GR-M-lined pipe have 
been in service several months with 
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no signs of deterioration of the 
lining. 

A gathering tank handling corro- 
sive West Texas crude was coated 
on the inside with a trowel coat of 
neoprene cement. Unprotected tank 
required complete replacement after 
14 months, protected tank in good 
condition after several years’ service. 

3. Cement. Gunite liners in the 
vapor space of soaking chambers 
have proved an effective and eco- 
nomic means of retarding corrosion 
where only 1-year service life of the 
liner is required. 


3. Chemical Neutralization and In- 
hibitors in Hydrocarbon Phase 


The outstanding success in the con- 
trol of acidic,corrosion at this re- 
finery has been achieved through 
the use of ammonia injection. The 
type of corrosion to be counteracted 
has been due to the release in dis- 
tillation processes of hydrogen sul- 
fide from the thermal decomposition 
of organic sulfur compounds and the 
release of hydrochloric acid from 
the decomposition of alkaline earth 
chlorides. The simultaneous pres- 
ence of both HCl and HS is gener- 
ally recognized as being of a more 
virulent character than either ma- 
terial by itself. HCl will tend to at- 
tack the iron in the system, forming 
FeCl., which in turn is attacked by 
HS precipitating ferrous sulfide and 


releasing HCl, thus starting the cycle 
over again. In the use of ammonia, 
only partial neutralization of HS 
is achieved since these substances 
are respectively a weak base and a 
weak acid. However, generally com- 
plete reaction can be attained be- 
tween the more corrosive HCl and 
the ammonia. The removal of the 
ammonium chloride formed by the 
reaction is essential. In crude-top- 
ping units where steam is introduced 
for stripping purposes sufficient wa- 
ter will be condensed to wash the 
NH.Cl out of the system. In thermal- 
cracking units where part of the 
charge is crude there has been usual- 
ly insufficient water distilled over- 
head to keep the systems free of salt 
deposits; therefore, water is injected 
into the cracked naphtha run-down 
streams to wash out any entrained 
salts before the naphtha is charged 
to stabilizer units. The naphtha and 
water flow together to water-settling 
drums which are run full, with the 
naphtha overflowing from the top 
of the drum to unit surge drums, 
and the water drawn to waste by 
differential liquid-level control. 

At crude-topping units, ammonia 
is introduced in the gaseous state 
into the various towers. The ammo- 
nia is taken from a cross-plant liquid 
line and vaporized in a simple dou- 
ble-pipe steam heater. It is then fil- 
tered in a glass-wool-packed column 
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and the pressure is controlled by a 
pressure-regulating valve. The am- 
monia flow to the various points of 
injection is regulated and metered 
by rotameters. The final adjustment 
of NH; is made by determining the 
pH of the’ effluent water from the 
various streams. These pH’s are de- 
termined by the operators on the 
units using colorimetric slides, al- 
though, in some cases where water 
is present, pH recorders are provided 
and continuously record the pH of 
these particular effluent water 
streams. This method of control, 
using the jacketed steam heaters and 


‘rotameters and determining the pH’s 


colorimetrically or continuously re- 
cording them, has been found quite 
satisfactory and generally close con- 
trol between the desired pH of 6.5 
to 7.0 has been attained. Inasmuch 
as copper-alloy tubes are widely 
used in shell-and-tube equipment to 
retard corrosion on the cooling-water 
side, pH’s in excess. of 7.0 are avoid- 
ed in order to eliminate hazards of 
attack from excess ammonia. Moist 
ammonia is very corrosive to copper 
due to the formation of a very solu- 
ble Cu(NH;).** ion, which gives a 
characteristic deep blue color in 
aqueous solutions. 


For thermal-cracking units liquid 
ammonia is injected on the discharge 
side of oil-charge pumps by means 
of a chemical proportioning pump 
and a vapor-blanketed surge drum 
on the discharge of the injection 
pump serves to smooth out fluctu- 
ations due to variations in the pres- 
sure of the charge pumps. Adjust- 
ment of ammonia flow to the vari- 
ous injection points is made by rota- 
meters. Determination of pH’s of the 
overhead water effluent streams by 
operators at the various units again 
regulates the final adjustment of 
NH; injection to give a 6.5 to 7.0 pH. 


Neutralization by means of caustic 
in connection with steam stilling of 
acid-treated distillate stocks has 
proved quite satisfactory. On these 
units the bottoms streams rather 
than the overhead were acidic, hence 
the desirability of using caustic in- 
stead of ammonia. The caustic is di- 
luted to about 1 per cent strength 
and injected by means of a propor- 
tioning pump into the charge to the 
unit. The water effluent from the 
bottoms running tank is maintained 
from 9.0 to 10.0 pH in order to at- 
tain minimum solubility of iron salts 
in the water and minimize corrosive 
attack on the iron in the system. 


An inhibitor in an absorption-oil 
system, where corrosive constituents 
have resulted from large amounts 
of hydrogen sulfide plus oxygen 
and moisture in the gases being 
processed, has been on trial for 
about 6 months and its use has 
shown definite promise. The in- 
hibitor in use is quachrom glucosate, 
an organic chromate compound, 
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which has been successfully used 
in cooling-tower systems for .some 
time. It is added to the absorption 
oil as a dilute water solution, in a 
concentration of about 0.5 to 1 lb. 
per gal. of water at a rate of 5 gal. 
per 1,000 bbl. of the lean oil with 
a recycle rate of about 10 gal. per 
1,000 bbl. of rich oil from the rich- 
oil surge drum. The system has been 
considerably cleaner since the start 
of the injection and all hard iron 
sulfide—sulfur scale has been re- 
moved from the absorption-oil cool- 
ers. Some sludge formation has been 
experienced, but this is generally 
removed. at frequent intervals by 
draining low points in the system. 
Heat-transfer rates on _ shell-and- 
tube equipment are also taken at 
frequent intervals to determine if 
this sludge formation is causing 
plugging. Data so far taken indi- 
cated no appreciable plugging has 
occurred. 

It was found necessary some years 
ago, because of bad plugging and 
fouling conditions, to reduce the 
hydrogen sulfide content of low- 
pressure gases, containing variable 
and significant amounts of air, to 
a negligible quantity. One installa- 
tion uses caustic to remove HS 
from vacuum gases pulled from 
running tanks through a packed 
tower by compressors before dis- 
charging under pressure to the low- 
pressure absorption-oil system. 
Another installation uses a soda-ash 
solution to remove H.S from vac- 
uum gases before being charged by 
compressors to the low-pressure ab- 
sorption-oil system. Still another in- 
stallation uses a tri-potassium phos- 
phate solution for removing H:S 
from an olefinic gas stream previ- 
ous to charging to a polymerization 
unit. 


4, Chemical Neutralization and Pro- 
tective Film Formation on 
Cooling Water Systems 


Corrosion on the water side of 
refinery equipment has always pre- 
sented a problem in the continuity 
of operations desired in the petro- 
leum industry. Chemical treatment 
of the water serving condensing and 
cooling equipment has proved to be 
a very successful way to combat 
this type of corrosion. This treat- 
ment consists either in the reduc- 
tion of the dissolved oxygen present 
in the water or in the formation 
of an impervious film on the sur- 
faces of metals in contact with the 
water. Some of the most commonly 
used chemicals are sodium hexa- 
metaphosphate, sodium hydroxide, 
sodium dichromate and the glu- 
cosates. Although other chemicals 
are used extensively, the following 
discussion will deal with the four 
above-mentioned chemicals, since 
their use has greatly reduced the 
water-corrosion problem at. this lo- 
cation. 
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During 1938, the circulating water 
from cooling-tower systems served 
55,867 condenser tubes, of which 37 
per cent had to be replaced due 
to water-side corrosion. In order to 
prevent so many shutdowns of 
equipment for tube repairs, and in 
order to effect better heat-transfer 
rates, chemical treatment of the wa- 
ter was started the latter part of 
1938. 

Use of very small dosages of so- 
dium hexametaphosphate, while 
maintaining a pH value of 7.5-8.0 
in the circulating water, was started 
on two atmospheric tower systems 
in 1938. This treatment is still in 
use on these systems but has not 





proved as effective as the sodium 
dichromate treatment which was 
started in January 1939. 

This sodium dichromate treatment 
was first tried on mechanical draft 
towers. A chromate residual of 500 
p.p.m. and a total phosphate re- 
sidual of 5 to 10 p.p.m. in the cir- 
culating waters was maintained. 
Caustic soda was added to convert 
the sodium dichromate to the nor- 
mal chromate and:to maintain a pH 
value of 7.5 to 8.0. Later this type 
treatment was extended to natural 
draft towers on which only a 100- 
p.p.m. residual of chromate was 
maintained in the water. This re- 
duction in total residual was due 
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to the high chemical costs involved 
in attempting to carry high resid- 
uals of chromate in systems where 
windage and other losses were quite 
large. 

The results of the chromate treat- 
ment to date have been very grati- 
fying. For example, one particular 
operating unit has been using 
chromate treated water since the 
initial starting date of the equip- 
ment during the latter part of 1939. 
At that time, there were 11,328 con- 
denser tubes in service on this unit 
although due to changes and addi- 
tions the same unit had 24,798 tubes 
in service during 1944. It has only 
been necessary to replace 496 con- 


denser tubes on this. unit in the 5 
years of continuous service. 

In June 1942, the use of quachrom 
glucosate and caustic soda was 
started as a chemical treatment of a 
water system where the sodium di- 
chromate treatment had failed to re- 
tard corrosion due to the presence 
of sulfur compounds. This treatment 
consists of maintaining a quachrom 
residual of 40-60 p.p.m. and a pH 
value of 7.5-8.0 in the circulating 
water. The use of the glucosates in 
this system proved very successful 
and the same treatment has been 
resorted to on new cooling tower 
systems installed during the past 2 
years. Sufficient data on the re- 
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sults of this treatment have not 
been assembled to make an accurate 
comparison regarding the effective. 
ness of quachrom and sodium 
dichromate as chemical inhibitors jp 
combating water corrosion but 
there is ample proof that both 
chemicals have been very effective 
in reducing corrosion.rates. 


During 1944, approximately 228. 
500 condenser tubes were served by 
chemically treated water from cool- 
ing-tower systems. Six and three. 
tenths per cent of this number were 
replaced due to corrosive conditions 
prevailing in the water systems and 
the oil streams in service. This rep- 
resents a major and significant de. 
crease.in tube replacement when 
compared to losses previous to the 
inception of chemical treatment of 
cooling water. 


During the past year considerable 
progress has been made in increas- 
ing the efficiency of cooling tower 
water systems by the continuous fil- 
tration of a small per cent of the 
circulating water on cooling tower 
systems. This process has helped to 
materially reduce the amount of 
suspended solids, silt, or organic 
matter in the water. It is felt that 
the combination of filtration and 
chemical treatment will tend to fur- 
ther decrease the yearly rate of 
tube replacements. 


5. Electrical Methods of Combating 
Corrosion 


Electrical means of controlling 
corrosion have been tried out at 
this refinery with very good results 
in certain cases and rather indeter- 
minate results in other cases. A 
brief description of the applications 
and results are given below. Desalt- 
ing of crudes is also briefly dis- 
cussed under this heading, as the 
method of desalting utilizes the 
electrical precipitation of the salts 
from the crude oil. 

A—Cathodic protection.—Ca- 
thodic protection, as the name im- 
plies, is a method of combating 
electrolytic corrosion by establish- 
ing cathodic rather than anodic 
polarity of the unit to be protected 
with respect to the earth. This has 
the effect of reversing the direc- 
tion of the electrolytic currents, 
thereby eliminating corrosion from 
this source. 


One form of this protection has 
been applied to turbine condensers 
as well as to pressure-still vapor- 
outlet condensers with results which 
have not been too conclusive. A 
more widely used application of this 
method of protection, however, is 
that applied to underground pipe 
lines, one installation of which has 
been in use on a group of under- 
ground lines to one of our outlying 
terminals for several years with 
exceptionally good results as indi- 
cated by comparison of repairs be- 
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fore and after protection was insti- 
tuted. 

B— Desalting. — Desalting as a 
means of reducing the alkaline 
earth chloride content of crudes is 
a well-recognized method of cut- 
ting down on acidic corrosion and 
plugging in crude-topping units. 
This refinery expects shortly to 
have in operation a desalting unit 
wherein the salt content of crudes 
should be reduced to unobjection- 
able quantities by electrical precipi- 
tation of arbitrarily controlled emul- 
sions of warm crude and water. 
Desalting by settling of crudes in 
storage will be resorted to as far 
as storage facilities will permit, and 
the highest salt-content crudes will 
be desalted electrically before being 
charged to topping units. 


6. Mechanical Methods of Combat- 
ing Corrosion 

Under this heading miscellaneous 
methods of a mechanical nature 
which have proven effective in re- 
tarding corrosion are _ described 
briefly. 

A—Flushing media.— Flushing 
with soluble oil in vacuum com- 
pressors handling high HLS still 
gases has been successful in reduc- 
ing the extent of free-sulfur de- 
posits in the compressor cylinders 
that have been caused by the oxi- 
dation of H.:S by the oxygen in 
the still gases. Deposits still occur, 
but these are now of a more loose, 
soft nature and the compressors are 
able to run for much longer periods 
than previously when _ plugged 
valves and hot cylinders made shut- 
downs necessary. The soluble oil is 
injected into the suction of the com- 
pressors as a 25 per cent solution 
in water by gravity feed from meas- 
uring drums using standard sight 
glass feeders. 

B—Mechanical or coalescent-type 
water separators. — Separation of 
suspended water in light hydrocar- 
bon streams to alkylation units as 
a means of acid saving and combat- 
ing corrosion has been used in this 
plant for a short while. It appears 
that significant water removal can 
be achieved from certain streams 
by mechanically separating water 
and hydrocarbons in specially de- 
signed separators using wood ex- 
celsior packing as the coalescent 
medium. The promising result so 
far obtained indicate that this means 
of separation can be applied to 
other units where the presence of 
free water in liquid petroleum 
streams is abetting corrosion. 

C—Mechanical deaeration of cool- 
ing water.—A mechanical deaerator, 
installed in March 1939, was oper- 
ated 3% years on a 1,200-g.p.m. 
cooling-tower system with satisfac- 
tory results until the designed 
equipment become inadequate to 
deaerate the increased water de- 
mand of the operating unit. While 
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this equipment was operated at de- 
sign conditions, the deaerator was 
under a vacuum of 28.9 in. Hg. and 
the outlet water contained an oxy- 
gen content of 0.1 to 0.2 p.p.m. (by 
the Winkler test) as compared to 
6 to 7 p.p.m. of oxygen in the inlet 
water. These results indicated an 
oxygen removal efficiency of bet- 
ter than 95 per cent and removal of 
the oxygen was extremely effective 
in reducing corrosion to a minimum, 
even where the water attained 
relatively high temperatures and 
steel condenser tubes were in serv- 
ice. 


The 


various methods outlined 


above of attacking the corrosion in- 
dicate that there is no cure-all for 
this problem. The factors involved 
are so variable and the problem so 
complex that there is no sure meth- 
od of analyzing the problem cor- 
rectly and prescribing the correct 
remedy. Each problem requires in- 
dividual study and analysis ahd fre- 
quently the trial and error method 
must be applied before the proper 
protective measures can be taken. 
New developments and processes in 
the refining industry are transform- 
ing the art of refining into an exact 
science in which chemistry is of 
greater and greater importance. 
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Tower Switch Removes Bottleneck 


| Bs is no secret that in spite of the 

tremendous increase in production 
of aviation gasoline in this country 
during the past several years, the 
demand still exceeds the supply. It 
is also probable that none of the 
refining equipment installed for, or 
converted to, the production of avia- 
tion gasoline or its components is 
operating at or below its design ca- 
pacity. 

In obtaining the maximum possi- 
ble production from a refinery unit, 
the operator at first merely opens 
the valves a little more fully and 
takes advantage of the capacity 
above nominal design which is built 
into a unit to allow for flexibility 
of operation. A sacrifice in quality, 
within limits, in the interest of 
greater quantity is next in order. 
Increased production beyond that 
point in general requires the loca- 
tion and elimination of bottlenecks. 

The elimination of bottlenecks 
does not necessarily imply the addi- 
tion of equipment. Particularly in 
these days of equipment shortages 
and long-time deliveries, it is ad- 
vantageous to devise means for in- 
creasing production through minor 

*Root Petroleum Co. 
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modifications of the equipment or 
through modifications in the man- 
ner of use of the equipment. Many 
refiners have succeeded by such 
means in making 2 bbl. of fluid flow 
where 1 flowed before. The follow- 
ing is merely an example wherein 
modification in use plus slight mod- 
ification in equipment resulted in 
a substantial increase in overall ca- 
pacity. 

For the purpose of this discussion 
the refinery in question may be con- 
sidered to consist of a thermal-crack- 
ing unit, a catalytic-cracking unit, 
a gas-concentration unit, an alkyla- 
tion unit, and a butane-isomerization 
unit. Gases from the thermal and 
catalytic-cracking units and 400° F. 
end-point distillate from the latter 
provide feed to the gas-concentration 
unit. The latter contained, among 
other items, a deethanizer for elim- 
inating ethane and lighter, a debu- 
tanizer taking C; and C, overhead, 
a depropanizer splitting the C; and 
C, fractions, a rerun column split- 
ting the C;. debutanizer bottoms 
to give an overhead base stock frac- 
tion with about 330° F. end point, 
and a depentanizer for depentanizing 
the base stock. The alkylation unit 


was designed for alkylating propy) 
ene and butylenes and its fraction. 
ation system contained, among other 
columns, a debutanizer and a rerun 
column. The debutanizer overhead 
provided feed for the isomerization 
unit. All reboilers are steam heated, 

Soon after this plant began oper- 
ation, it was found that the C; frag. 
tion produced by the catalytic crack. 
ing unit contained a considerably 
higher percentage of amylenes than 
expected and was consequently of 
comparatively poor quality for in- 
clusion in aviation gasoline. An at- 


tempt was made to include a part 


of this fraction in feed to the alkyl- 
ation unit in order to eliminate some 
of the amylenes and increase alkyl- 
ate production, but it was imme- 
diately found that the alkylate de- 
butanizer could make no satisfactory 
separation between normal butane 
and isopentane when the feed con- 
tained more than a few per cent 
isopentane. Because pentane in the 
feed kept the debutanizer and the 
isomerization unit continually upset, 
it was necessary to discontinue the 
alkylation of amylenes. 


Processing Calculaiions 


Calculations showed that if all of 
the amylenes could be alkylated the 
production of aviation gasoline by 
the refinery would be _ increased 
about 15 per cent, even though al- 
kylating amylenes would back out 
propylene. However, modification of 
the debutanizer to permit a satis- 
factory separation when alkylating 
a major part of the C; fraction was 
impossible. The calculations also 
showed that if all of the amylenes 
were alkylated, all C; then available 
could be included in the aviation 
gasoline without exceeding the va- 
por-pressure specification. It, there- 
fore, became evident that if the base 
stock could be depentanized as well 
as debutanized in the gas concentra- 
tion unit debutanizer, the depen- 
tanizer would then be available as 
an alkylate debutanizer. The depen- 
tanizer has a diameter about 30 per 
cent greater than that of the alkyl- 
ate debutanizer and 10 more trays. 
It was evident that the depentanizer 
had sufficient capacity for the serv- 
ice intended without being operated 
in parallel with the alkylate debu- 
tanizer. Accordingly, an investiga- 
tion was made to determine whether 
the plan was feasible. Answers to 
the following questions had to be 
found: 

1. Could the gas - concentration- 
unit debutanizer be operated at a 
sufficiently low pressure and/or suf- 
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ficiently high reboiler temperature 
to effect substantially complete de- 
pentanization of the base stock? 

2. The depentanizer was designed 
for a normal working pressure of 30 
p.s.i. Could it be operated at the 
higher pressure required for debu- 
tanization of alkylate, estimated to 
be 75 p.s.i. with summer cooling 
water? 

3. Would sufficient heat and a suf- 
ficiently high reboiler temperature 
be available in the depentanizer for 
debutanizing the alkylate? 

4. The alkylate rerun tower would 
be deprived of part of its normal 
heat input because its feed would 
be at a lower temperature, since the 
new alkylate debutanizer would be 
operating at a lower pressure. Fur- 
thermore, the increased quantity of 
product would require more heat 
for fractionation. Would the heat 
required be available? 

5. Were the depentanizer reflux 
pumps suitable for the new service? 

Satisfactory answers to various 
minor questions, of which Item (5) 
above is typical, were quickly found. 
The remaining problems were also 
solved and the plan carried out 
through the following procedures: 

1. Depentanization of the base 
stock in the debutanizer was accom- 
plished by: 

a. Operating the reboiler at the 
highest possible temperature as lim- 
ited by the available steam temper- 
ature. 

b. Decreasing tower pressure until 
limited by cooling-water tempera- 
ture. 

c. Decreasing reflux rate until 
limited by hexanes and heavier in 
the overhead product, arbitrarily set 
at 1.0 per cent. 

d. Rejecting C; with the C. and 
lighter in the deethanizer (since the 
C; fraction backed most of the C; 
fraction out of the alkylation unit, 
through lack of isobutane) until lim- 
ited by loss of C, in the deethanizer 
overhead. 

e. Investigating the entire cooling 
system to obtain maximum effec- 
tiveness. 





f. Using part of the depropanizer 
bottoms as part of the debutanizer 
reflux. 

2. By taking advantage of most 
of the corrosion allowance in the 
depentanizer system it was possible 
to set the relief valve at 85 p.si., 
allowing operation at 75 p.s.i. 

3. The depentanizer reboiler had 
been designed for use with 40-lb. 
steam in the tubes. The manufac- 
turer agreed that the steam side had 
sufficient strength for use with 275- 
Ib. steam. It was necessary to replace 
some low-pressure valves and the 
steam trap in making the change. 

4. Since it was readily apparent 
that the rerun column would be de- 
ficient in heat (as it had already 
been necessary to operate the col- 
umn under vacuum, simply by clos- 
ing the receiver vent), and since the 
regular alkylate debutanizer would 
be out of service, the reboiler of the 
latter was placed in service to fur- 
nish feed preheat for the rerun col- 
umn. This required very little piping. 

Operation proceeded with com- 
plete satisfaction and the anticipated 
increase in production was attained, 
although during the warmest weath- 
er the gas-concentration-unit debu- 
tanizer was floating on the steam 
system, the tower pressure was float- 
ing on the receiver, and depentani- 
zation was not quite complete. 

Later, as more isobutane became 
available, the alkylation of propyl- 
ene was resumed without decreasing 
amylene alkylation. Cooler weather 
made it unnecessary to reject C; in 
the deethanizer in order to maintain 
low pressure in the debutanizer. 
However, the capacity of the alkyl- 
ate rerun column now was exceeded, 
but it was a simple matter to re- 
lieve the load on that column by 
operating the regular alkylate de- 
butanizer in series ahead of it and 
joining the two overhead products. 

Through the changes outlined 
above the production of debutanized 
alkylate is now slightly over 200 
per cent of design and the limit has 
perhaps not yet been reached. Fur- 
thermore, a distillation gas of 30° to 





35° is being obtained between end 

point of light alkylate and initial of 

heavy alkylate, and alkylate qual- 

ity seems to have improved since 

adding the series arrangement for 
ing alkylate. 

With the advent of warm weather 
it will, of course, be eith- 
er to discontinue propylene alkyla- 
tion or to develop other means for 
maintaining a low pressure in the 
gas-contentration debutanizer. Pre- 
liminary calculations have shown 
that sufficient liquid propane will 
be available from the alkylation unit 
to permit subcooling, through vapor- 
izing the propane to maintain low 
pressure. 
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Penberthy liquid level gages of various 
types—injectors—ejectors—all so 
widely used throughout the oil indus- 
try because they have always been 
dependable under the most severe 
service conditions. 

All are of rugged construction and 
made by an organization with 57 
years experience in the manufacture 
of quality products. 
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HORIZONTAL BI-MIX BURNER 


John Zink BI-MIX BURNERS make ideal 
combustion installations for the production, 
refining and processing of petroleum and 
petroleum products. 


BI-MIX BURNERS are all in one piece, 
installation is simple; they are just bricked 
into furnace wall or floor. They burn with a IMPROVED BI-MIX BURNER 
short flame without the use of small ports Vertical Type 
refinery gases, natural gas, oil vapors or a mixture of gases. 
Slugs of water, oil or gasoline blowing through them or 


running down over them do not damage the burner. 


John Zink BI-MILX BURNERS will produce just about any 
type of heat pattern desired—Heat in front of the furnace— 
Heat in back of the furnace—Heat in the center of the fur- 





ion nace—or Uniform Heat throughout the furnace. 
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AD Write for illustrated bulletins on any type 
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Burner in Multi-Way frame. 


IMPROVED BI-MIX BURNER for Horizontal, 
Vertical or Downshot 
firing. 
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‘THE SYNTHOL PROCESS © 


Tue war-stimulated development 
ef technological processes has 
made no greater advance than in 
the petroleum industry. The utiliza- 
tion of various peacetime gaseous 
byproducts from a petroleum refin- 
ery to make chemical components 
of wartime products (aviation gaso- 
line, synthetic rubber, etc.) has ac- 
celerated the conversion of the 
average petroleum refinery into a 
potential postwar chemical plant. 
Excessive drafts on the petro- 
leum reserves of this country to 
satisfy unprecedented wartime de- 
mands for petroleum products have 
emphasized the fact that the United 
States has been providing annually 
over 70 per cent of the world’s sup- 
plies of petroleum from 15 per cent 
of the proven oil reserves and from 
25 per cent of the world’s potential 
oil reserve. Wartime cries of “short- 
age of oil” arose, and some fears 
were stimulated that wartime de- 
mands would produce exhausted 
postwar petroleum reserves. 
Petroleum is an exhaustible and 
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This process 
presents some 
interesting pos- 
sibilities for eco- 
nomic and prof- 
itable employ- 
ment for the de- 
velopment of old 
resources for 
new products, 
the author be- 
lieves. It may 
have an appeal to refining com- 
panies having considerable gas re- 
serves nearby to refining units, 
where the process has the advan- 
tages of qualified, experienced per- 
sonnel, technical supervision, and 
other advantages to be shared with 
the refinery. The process offers a 
means whereby at the same time 
additional yields of gasoline may be 
made from natural gas, and also 
whereby chemical compounds may 
be produced for sale. These plants 
should be placed near sources of 
gas, near refineries, and near cheap 
transportation, such as on the Gulf 
Coast. 


nonreproducible re- 
source. Competent 
authorities have 
estimated that with 
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continental United 
States more petro- 
leum reserves will 
be available; these 
will push further 
back the date of 
ultimate exhaustion 
of this country’s 

petroleum reserves. 
t Long before that 
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Fig. 1—Simplified flow diagram of the Synthol process try, 
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tent authorities in- 
dicate that  tech- 
nological processes 
will have been de- 
veloped to render 
economically avail- 
able the hydrocar- 
bons present in 
natural gas, in oil 
shale, in asphalt 
sands, in coal, and 
in other forms. 
Compared with 
total past petroleum 
production and fu- 
ture petroleum re- 
serves in this coun- 
hydrocarbons 


PROPANE 
BUTANE 


from natural gas more than equal 
such oil reserves, from oil shale they 
exceed 4 times, and from coal they 
exceed 60 times this tremendous 
amount. : 
Technical research, stimulated by 
the war, has accelerated the tempo 
of prewar research on the conver- 
sion of these various natural re- 
sources into usable hydrocarbons, 
Principal among these has been the 
development of the “Synthol” proc- 
ess for manufacturing liquid hydro- 
carbons and other products from 


natural gas. The following data are 


pertinent to a consideration of this 
process: 


Ten Years of Research 


1. Since 1935, the M. W. Kellogg 
Co. has conducted research on this 
process. In 1937, data on the Fischer- 
Tropsch process were obtained by 
Kellogg. During the intervening 
years, the company has pioneered 
the development of this work into 
commercial plant design. 

2. As an answer to the wartime 
cries of shortage of oil, this Synthol 
process will produce motor gasoline 
(75 clear octane CFR-M) for ap- 
proximately 5 cents per gallon (in- 
cluding 10 per cent depreciation) 
from natural gas valued at 5 cents 
per 1,000 cu. ft. 

3. Besides gasoline as outlined 
above, this Synthol process pro- 
duces other liquid hydrocarbons, 
e.g., diesel oil (90-100 diesel index) 


and butane, and, under controlled . 


conditions, produces various chemi- 
cal products in the form of oxy- 
genated compounds. Changing the 
operating conditions will control the 
quantity and quality of the pro- 
duction of the hydrocarbons and of 
the chemical compounds. 

4. Fig. 1 presents a simplified 
flow diagram of the Synthol proc- 
ess. It involves the following steps: 

A. Purification—removal of sul- 
fur and other deleterious com- 
pounds. - 

B. Synthesis gas preparation— 
conversion of the natural gas to 
carbon monoxide and hydrogen. 

C. Synthesis reaction — in the 
presence of the selected catalyst 
under controlled conditions, conver- 
sion of the gas to the desired hy- 
drocarbons and the desired chemi- 
cal compounds. 

D. Condensers — condensation of 
the various products to liquid form. 

E. Gas separator — separation of 
the oil layer containing the liquid 
hydrocarbons from the water layer 
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containing the chemical compounds, 
and separating and recovering the 
light gaseous products. 

F. Stabilization and fractionation 
of the various liquid hydrocarbon 
products into gasoline and diesel oil. 

G. The liquid chemical com- 
pounds are separated and recov- 
ered. 

5. A complete Synthol plant to 
produce a large volume of liquid 
hydrocarbons, it is presently esti- 
mated, would have a “payout time” 
of approximately 8 years. A com- 
bined Synthol and chemical plant, 
it is presently estimated, would 
have a payout time of approximate- 
ly 3 years. This acceleration in 
financial return is due to increased 
values of the chemical compounds 
over the values of the hydrocarbons. 

6. In all these calculations the 
cost of 5 cents per gallon of gaso- 
line from the Synthol process in- 
eludes no value for chemical com- 
pounds and is independent of the 
investment and profit from the 
operation of the chemical plant. 

7. Kellogg’s analysis of Synthol 
economics seems to indicate: 

A. The plant should be located 
close to large gas reserves. Approxi- 
mately 11,000 cu. ft. of natural gas 
are required to produce 1 bbl. of 
liquid hydrocarbon product. Fore- 
seeable gas reserves should at least 
equal 10 years’ plant requirements. 

B. The plant should be located 
on water to achieve lowest-cost 
transportation for both kinds of 
products—hydrocarbons and chemi- 
cal compounds. Location on the Gulf 
Coast, providing water transporta- 
tion. to the industries of the East 
Coast and to the upper Mississippi 
Valley, would be quite advanta- 
geous. 

C. Undoubtedly, postwar conser- 
vation regulations of the Texas Rail- 
road Commission, and of other 
states, will enforce gas-oil ratios. 
Continued satisfactory operation of 
a Synthol plant, requiring large 
volumes of natural gas, would 
necessitate the location contiguous 
to a presently operating or newly 
built oil refinery to handle the large 
quantities of oil produced under 
these gas-oil ratios. 

D. The plant should be operated 
in conjunetion with a petroleum re- 
finery to assure constant availabil- 
ity of skilled technical personnel 
for general supervision, and for joint 
utilization of existing refining and 
distributing facilities. 

‘E. Present research indicates that 
operating costs for the separation 
and the recovery of the chemical 
compounds are low, regardless of 
the assumed initial value, for ac- 
counting purposes, of the byproduct 
stream from the manufacture of the 
liquid hydrocarbons, which, in turn, 
becomes the raw material for the 
recovery of the chemical com- 
pounds. 
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F. While the total volume of oxy- 
genated compounds produced from 
any one plant constitutes a small 
percentage of the total prewar, and 
estimated postwar, consumption of 
similar products by the chemical 
industry, the operation of many such 
plants by the petroleum industry 
might saturate the market for such 
chemical compounds and would ad- 
versely affect the profitability of 
such plants. 

Evaluated under present economic 
circumstances, the factors of invest- 
ment, of gas reserves, of cheap 
transportation, of marketing con- 
siderations, and of understanding of 


chemical industries, will create lim- 
itations which will undoubtedly 
serve to caution the widespread 
participation by many oil com- 
panies. 

The Synthol process can have un- 
usual economic advantages for pe- 
troleum companies qualified to use 
it effectively. 

The Synthol process is another 
milestone in the inevitable union of 
some of the interests of the petro- 
leum industry with some of the in- 
terests of the chemical industry. 
This process not only assures the 
economic availability of large vol- 
umes of gasoline and diesel fuel, 
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Look at the greater gripping 
area of the DOUBLE E 54 
x 24-inch Three-Step Tub- 
ing Catcher in the picture. 
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of the improved features of 
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against falling tubing, wedged 
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so essential for the industrial and 
social standard of living in this 
country, but it also provides means 
for the mutual intelligent and prof- 
itable development of the petroleum 
industry’s resources with the suc- 
cessfully functioning facilities of the 
chemical industry. 

Petroleum companies now occa- 
sionally consider whether they “will 
enter the chemical industry.” As 
Dr. Robert E. Wilson, chairman of 
the board, Standard Oil Co. (Indi- 
ana), recently indicated the petro- 
leum industry is already deeply in 
the chemical business. 

The petroleum industry funda- 
mentally makes and_ distributes 
products which are manufactured 
on a mass scale, which have broad 
specifications and universal use, 
which have high rates of consump- 
tion, which are sold through hun- 
dreds of thousands of retail outlets 
on narrow margins at a low price 
to.consumers who have no facilities 
for storage and are high-frequency 
repeat customers. 

The chemical industry on the 
other hand has, up to now .(ex- 
cepting some few products in broad 
mass consumption), made compara- 
tively small volumes of individual 
products which conformed to rigid 
specifications for particular and lim- 
ited uses, which were sold at long 
margins of profit and at high prices 
to comparatively few customers 
who contracted for purchase infre- 
quently and who had adequate fa- 
cilities for storage. 


Chemicals More Profitable 


Besides, financial comparisons 
show that the chemical industry 
does 80 per cent of the dollar busi- 
ness of the petroleum industry and 
makes 125 per cent of petroleum’s 
net income. Operating profits of 
chemical industry’s larger com- 
panies annually average over 30 per 
cent and net income averages 20 
per cent; the petroleum industry’s 
larger companies are fortunate to 
fare half as well. Wartime chemi- 
cal volume is over four times pre- 
war; the desire by normally “mar- 
ginal” companies in the chemical 
industry to perpetuate their postwar 
economic existence will further in- 
tensify postwar competition in the 
chemical industry. 4 


On almost every characteristic of 
the distribution and marketing of 
their products, the petroleum and 
the chemical industries have been 
markedly dissimilar. This dissimi- 
larity urges the petroleum industry 
to give serious consideration to 
those successful and profitable tech- 
niques of marketing chemical prod- 
ucts which have been so long estab- 
lished by the chemical industry. 
Any destructive competition be- 
tween the two gigantic industries 


- would undoubtedly produce unfor- 


' same ing 


tunate repercussions for all con- 
cerned. Historic long margins and 
high profits on chemical products 
would offer chemical companies un- 
usual leverage in successfully cop- 
ing with postwar competition, par- 
ticularly in the marketing of those 
broadly available chemical com- 
pounds unprotected by sound patent 
positions. 

Just as automotive companies 
have made tanks, boats, and air- 
planes during the war, just as every 
other industry has branched into 
the manufacture of allied products 
essential to the war, so, too, the 
petroleum industry has been stimu- 
lated to accelerate the development 
of processes for the manufacture of 
wartime chemical products. The 
problem facing the petroleum in- 
dustry is: “We have proved we can 
make these new chemical products 
during war; during peace, can we 
market them profitably?” 


Process Has Dual Role 


The Synthol process assumes a 
dual responsibility; it offers an eco- 
nomical competitive means of ob- 
taining gasoline from natural gas, 
as a substitute source for petroleum, 
and simultaneously it provides an ef- 
fective and economical source of 
some chemical compounds. 

This process can have a present 
appeal to those companies which 
have adequate gas reserves located 
close to oil refineries, contiguous to 
economical transportation and whose 
managements are realistically mind- 
ful of the economic problems, not 
only of manufacturing chemical 
compounds, but also of their profit- 
able distribution. 


The process also can appeal to 
those companies in the industry who 
by their experience have matured 
their thinking on the distribution 
and marketing of chemical com- 
pounds and who consider the proc- 
ess an additional source of economi- 
cal chemical compounds, while they 
consider the hydrocarbons,: as by- 
products, whose production would 
be utilized whenever their own com- 
pany conditions of crude-oil supply 
and refinery activity would warrant. 

The history of industrial develop- 
ment shows that wars have ac- 
celerated the activities of the in- 
ventive genius of each nation to 
make weapons to destroy. the 
enemy; history also shows that war- 
time unrealistic “romancing” about 
the peatetime-utilization of these 

entions alway'creates post- 
war problems. ih} 

Bearing in mind the necessify for 
realistic appraisal, the.Synthol proc- 


ess of the M. W. Kellogg €o. is no © 


panacea, but it does present for 
some oil companies interesting post- 
war possibilities for the economic 
and profitable development of new 
uses for an old natural resource. 











One of numerous gas processing 
plants designed and constructed by 
Petroleum Engineering, Inc. during 
its 15 years of service to the industry. 
Petroleum Engineering, Inc. Offices: 
Tulsa and Houston. 
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Construction view of Sun Plant 10-7’s twin T.C.C. units at Marcus Hook 


Topping Unit Converted to 
Catalytic Cracker Without 
Production Interruption 


| geese the critical months pre- 
ceding the Normandy invasion 
Sun Oil Co.’s Marcus Hook (Pa.) re- 
finery squeezed 4,347,000 bbl. of 
crude oil through an old thermal- 
cracking plant, while it was being 
converted to a modern Thermofor 
catalytic-cracking plant. 

For 161 consecutive days, while 
the 20-story Thermofor structure 
took form and a large fractionating 
tower was erected, Plant 10-7 topped 
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By continuing a topping unit 


running crude while it was con-. 


verted to a T.C.C. catalytic-crack- 
ing unit, Sun Oil Co. was able to 
top 4-1/3 million barrels of crude 
to keep the rest of the refinery 
supplied with charge stocks. One 
feature of the new unit is the pro- 
vision of an individual fraction- 
ator and distillation system for 
each catalytic reactor. 


27,000 bbl. of crude a day, sending 
additional quantities of naphtha to 
reformers and gas-oil charging stock 
to Houdry catalyst-cracking units. 
This extra push helped the refinery 
to exceed maximum quotas for the 
blending of 100-octane gasoline es- 
tablished by Petroleum Administra- 
tion for War in the three critical in- 
vasion months last spring. 


The conditions under which Plant 
10-7 was converted are perhaps 
unique, and explain the pride of the 
construction division in the job. The 
work was carried out in a restricted 
space, virtually on top of operating 
units, and often in dense clouds of 
fog from the water cooler which 
functioned as part of the crude-top- 
ping operation. 

Plant 10-7, which had operated as 
a thermal cracker for 11 years, is 
located in an area of 240 by 300 ft. 
Within the area, prior to conversion, 
were a main furnace and stack, con- 
trol house, fractionating tower, con- 
densers, hot-oil tanks, clay towers, 
and banks of gas separators and low 
and high-pressure exchangers. 


Rearrangement of Facilities 


Late in November 1943 the plant 
was shut down for a week to clear 
ground for the T.C.C. structure. This 
involved removing high-pressure ex- 
changers, which were not required 
in the crude-topping operation, and 
rearranging both overhead and un- 
derground piping. On December 4, 
1943, the plant went back on stream 
as a crude topper. Actual construc- 
tion on the T.C.C. units, in the area 
formerly occupied by the high-pres- 
sure exchangers, was started on Jan- 
uary 3, 1944. 


As a thermal cracker, Plant 10-7 
received its cold charge (gas oil) 
through the charging pumps, with 
the charge circulating through the 
low-pressure exchangers and passing 
to the hot-oil settling tanks. Suction 
on the hot-oil tanks from the high- 
pressure pumps discharged the feed 
through the high-pressure exchang- 
ers to the furnace, where it passed 
through in four parallel streams. 
Heated to about 1,000° F., then 
quenched, it was passed back 
through the high-pressure exchang- 
ers where the temperature was re- 
duced to about 600° F. before enter- 
ing the fractionating tower. Tower 
pressure was maintained at 50 p.s.i., 
compared with a pressure “at the 
charging pumps of around 2,500 p.s.i. 
Products passed from the tower 
through condensers, exchangers and 
coolers to storage under tower pres- 
sure. Gasoline, furnace oil, and 
heavy fuel oil were the products re- 
covered. 


In the crude-topping operation, 
substantially the same procedure 
was followed, with the exceptions 
that the high-pressure exchangers 
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were bypassed and temperatures and 
pressures were lower. 

Plant 10-7 was operating’ in «this 
fashion when work on the new 
T.C.C. units began. Extra fire-fight- 
ing equipment was moved into the 
unit area, all sewer manholes were 
covered with wet earth, and valve 
stems on hot-oil lines were wrapped 
with wet burlap. 

One of the highlights of the con- 
struction job was moving in the new 
fractionating tower. It has a diam- 
eter of 13 ft. 6 in. and had to enter 
the T.C.C. area through an opening 
only 13 ft. 9 in. wide. 

By June 11, 1944, this topping 
unit was shut down, work on the 
new project having progressed to 
the point where it became necessary 
to make alterations to the existing 
equipment which later would be 
tied in with the T.C.C. operation. 
It resumed operations as a catalytic- 
cracking plant on October 3, 1944, 
when the first T.C.C. unit went on 
stream. The second unit went on 
stream a week later. 


Maintenance Operations 


In the interval of 114 days, while 
the plant was shut down, the main 
furnace was partially retubed, the 
interior of the control house was 
completely rebuilt, nine additional 
trays and a quench section were 
added to the existing fractionating 
tower, the gas separators and low- 
pressure exchangers were rear- 
ranged. Also, finishing touches were 
put on the new fractionating tower 
and the new debutanizer and gas- 
compressor section. 

By June 11 work which had been 
in progress in other areas of the re- 
finery to remove bottlenecks in 
crude-topping plants was completed. 
In addition, two gas-oil thermal 
units unsuitable for reforming naph- 
tha had been converted to crude 
topping, giving additional capacity 
for 28,000 to 30,000 bbl. of crude a 
day to absorb the 27,000 bbl. per 
day Plant 10-7 had been running 
during construction of the T.C.C. 
units. 

Reused were the furnace and 
stack, fractionating tower, conden- 
sers, gas separators, hot-oil tanks, 
low - pressure exchangers, ° control- 
house building, a number of pumps, 
and the major portion of the elec- 
trical equipment and some of the 
instruments. New equipment added 
included a fractionating tower, two 
stripper towers, condensers, high- 
pressure exchangers, new charging 
pumps, feed water pumps and prod- 
ucts pumps. Process design, engi- 
neering and drafting on the T.C.C. 
portion of the unit were done by 
E. B. Badger & Sons Co. Sun Oil 
Co. did the engineering and drafting 
for the remainder of the plant—the 
distillation side—as well as the con- 
struction. 

In the T.C.C. operation, the charge 
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(either fresh or recycle gas oil) en- 
ters through the charging pumps, 
passes through the low-pressure ex- 
changers, and goes to the hot-oil 
settling tanks, as before. It is dis- 
charged under 450 lb. pressure 
through circulating quench exchang- 
ers and enters the furnaee in four 
parallel streams. From the furnace, 
the feed goes directly to the two 
T.C.C. reactors with no intermediate 
tar separation or vapor superheat- 
ing. From each reactor, the cracked 
vapors go to an individual fraction- 
ating tower provided for each re- 
actor. 

Products withdrawn are wet gases, 


which .go to the compressors, avia- 
tion-gasoline base stock, naphtha, 
furnace oil, and heavy fuel oil. The 
residual oil is withdrawn from the 
bottom of the towers and goes to 
a circulating quench exchanger. The 
major stream returns to the bottom 
of the towers to quench incoming 
vapors, while another stream is dis- 
charged into the tower inlet lines 
where it also acts as a quench. 

Residual-oil product withdrawn 
for storage contains the catalyst 
fines, which are strained out, and 
the oil is pumped to storage through 
cooling sections located in the base 
of the cooling tower. 
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INSTRUMENTATION— 
A New Principle in MEASUREMENT 


HE term “measuring instrument” 

covers a multitude of devices, 
from the simple foot rule to the pre- 
cise apparatus of the scientist. This 
paper deals only with instruments 
for the measurement of weight, pres- 
sure, temperature, speed, etc. 

There are two ways in which 
wmeasuring instruments can be clas- 
‘sified: 

“1. As to principle of operation: (a) 
motion or position balance; (b) null 
or force balance. 

2. Means of actuation: (a) self ac- 
tuating; (b) manual or power actu- 
ated. 

All instruments of type “a” in 
classification (1) are also type “a” in 
classification (2). The Bourdon tube 
pressure gage is an example of type 
“a” and the laboratory mechanical- 
balance and the potentiometer are 
examples of type “b.” 

The null-balance weighing scale 
probably was the earliest measuring 
instrument and in its first form not 
unlike the laboratory mechanical 
balance. This apparatus and the 
Wheatstone Bridge are two of the 
more common instruments which 
measure an unknown by balancing 
it with a known; a pointer indicates 
the state of balance. 

This principle is recognized as be- 
ing the design basis for most of the 
accurate instruments. Industrial ap- 
plication of instruments which oper- 
ate upon the null-balance principle, 





by A. J. Rosenberger 


mat The principle 

| of measuring an 
unknown force 
against a known 
force is utilized 
in the applica- 
tions discussed 
here in the de- 
velopment of va- 
rious control, 
indicating and 
recording instru- 
ments applicable to petroleum refin- 
ing. This article explains the prin- 
ciple and the application to vapor- 
pressure-temperature determination, 
liquid-level indication at extreme 


with the exception of the potenti- 
ometer, has been held to a narrow 
field because manual adjustment is 
required when the measurement de- 
viates from a fixed value, hence con- 
tinuous indications of measured val- 
ues of variable conditions could not 
be obtained automatically. 


Widespread use of compressed air 
as auxiliary power for actuating au- 
tomatic controls and for the remote 
transmission of converted measure- 
ments has resulted in most indus- 
trial plants having a reliable source 
of compressed air. This has made 
possible a simple and economicai :n- 
strument for automatic and continu- 
ous operation which employs the 
null-balance principle withou. ad- 


pressures; pressure transmission, 
flow measurement, and other pur- 
poses. 

The author has been engaged in the 
field of instrumentation and auto- 
matic control ever since graduation 
in mechanical engineering from 
Pratt Institute. He joined Republic 
Flow Meters Co. in 1934, when that 
company acquired Smoot Engineer- 


‘ing Co. In 1938 he was placed in 


charge of design and development of 
that portion of the business former- 
ly conducted by Smoot, and 3 years 
later was made chief engineer in 
charge of design and development 
of all the company’s products. 


ditional equipment for remote trans- 
mission. 


In order to simplify the explana- 
tion of the force-balance principle, 
the adaptation of the familiar me- 
chanical balance to automatic and 
continuous weighing will be shown. 

First, let us attach a baffle to the 
balance-indicating pointer such that 
it restricts the air escaping from 
the nozzle that receives its supply 
of compressed air through a duct 
in which a pressure gage has been 
installed. The pressure gage indi- 
cates the state of balance by meas- 
uring the pressure in the air duct. 
Indicated pressure measurements by 
the gage vary according to the ex- 
tent of restriction at the nozzle and 
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Fig. 1—Diagrammatic illustration of the principle of the pneu- 


matic balance 
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Fig. 2—Application of control nozzle to diaphragm to make its 


action automatic 
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duced by pneumatic balance 


the magnitude of the initial pres- 
sure supply. 

Suppose the pan and measuring 
weights are replaced by a dia- 
phragm as shown by Fig. 1. The 
pressure on the diaphragm can now 
be adjusted to balance the weight 
and the condition of balance deter- 
mined by means of the nozzle pres- 
sure. 

This arrangement is, however, not 
automatic. By applying the nozzle 
pressure to the diaphragm as in Fig. 
2 this can be accomplished. Now, 
if a weight is applied to the pan 
the beam will tilt, urging the baf- 
fle closer to the nozzle. This will 
restrict the escape of the air re- 
sulting in an increase in pressure, 
which will continue until the air 
pressure balances the weight. 


Nozzle Design Important 


With the proper design of the noz- 
zle and restriction, action such as 
shown by the curve Fig. 3 is ob- 
tained. If the instrument is unbal- 
anced to produce 2 lb. output pres- 
sure at zero measurement and 14 Ib. 
output at maximum capacity, the 
total movement, it will be noted, 
is only .002 in. The travel of the 
diaphragm and tray is, however, less 
than this by the ratio of the length 
of the pointer and beam. In the 
ease of the actual instruments this 
ratio is usually 5 to 1, making the 
travel, neglecting spring, only .0004 
in. The force consumed in deflecting 


the diaphragm this amount is negli- 
gible in comparison with the total 
force and therefore introduces only 
a proportional error. A change of 10 
lb. in air supply pressure requires 
only .0006 in. change in valve posi- 
tion. Since this is only one-third of 
the total valve travel it also will not 
produce a detectable change in the 
meter reading? 


Basic Design 


The basic principle in design of 
the Republic pneumatic balance 
transmitters is illustrated in Fig. 4. 
The force developed by any variable 
acts on a weighbeam at the point in- 
dicated by the arrow. The reaction 
diaphragm is made slidable along 
the base to provide means of ad- 
justing the lever ratio between it 
and the measured force. This, to- 
gether with a number of readily in- 
terchangeable sizes of diaphragms 
provides the means of calibration. 
In this manner all instruments can 
be made to calibrate with exactly 
the same output pressure range ir- 
respective of variations in the area 
of such parts as diaphragm or bel- 
lows. This permits the use of a 
standard calibrated pressure receiver 
for all instruments. 

The force-balance principle both 
permits and requires strength and 
ruggedness as it could not be carried 
out with light bendable parts. The 
practical absence of movement elim- 
inates volumetric displacement and 























WEIGHBEAM PIVOT ; THROTTLE TIP 
— NOZZLE 

wi a 

rs) 

x 

re) 

a , an SUPPLY 
GAUGE REACTION / RESTRICTION 

DIAPHRAGM 








Fig. 4—Principle of the pneumatic balance transmitters 
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Fig. 5—Pressure transmitter, the simplest form of pneumatic 


balance 


inertia, consequently, the area of 
such parts as diaphragms and bel- 
lows can be made large to provide 
a surplus of power. Therefore, great- 
er sensitiveness is obtainable with 
no detectable hysteresis. 

In many chemical plants pneu- 
matic transmission of converted 
measurements is used for various 
reasons. The conventional instru- 
ments entail the addition of a pneu- 
matic sending relay on the instru- 
ment and a pneumatic receiver in 
the recorder. If each unit has an ac- 
curacy within % per cent, the over- 
all error can be as great as 1% per 
cent. With the pneumatic balance 
instrument there are, however, only 
two units so that on the same basis 
the maximum error is but 1 per cent. 

The simplest form of the pneu- 
matic balance is the pressure trans- 
mitter, Fig. 5. This has found ap- 
plication in pressure measurement 
when the water leg is relatively 
great and in the transmission of very 
low pressures for distances that 
would make the conduction of the 
actual pressure too slow. Since any 
type of plastic as well as most met- 
als can be used as a diaphragm, 
many corrosive chemicals can be 
measured. 

Up to 80 per cent of the maximum 
full scale can be suppressed. A 
spring is applied opposing the force 
of the pressure to balance the por- 
tion of the range to be suppressed. 
When this is done with a Bourdon 
gage there is a sacrifice in accuracy 


. due to the fact that the Bourdon 


tube has the same movement wheth- 
er the zero is depressed or not. It 
merely means that for the greater 
part of its motion there is no re- 
sultant pointer movement and the 
last part of its movement is multi- 
plied to give full scale deflection 
of the pointer. This results in in- 
sufficient power and an immense 
tapping error or error due to fric- 
tion. 

Where a seal must be provided on 
the weighbeam, as in the cases of 
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INSTRUMENTATION— 
A New Principle in MEASUREMENT 


aes term “measuring instrument” 

covers a multitude of devices, 
from the simple foot rule to the pre- 
cise apparatus of the scientist. This 
paper deals only with instruments 
for the measurement of weight, pres- 
sure, temperature, speed, etc. 

There are two ways in which 

“measuring instruments can be clas- 
Sified: 

“1. As to principle of operation: (a) 
motion or position balance; (b) null 
or force balance. 

2. Means of actuation: (a) self ac- 
tuating; (b) manual or power actu- 
ated. 

All instruments of type “a” in 
classification (1) are also type “a” in 
classification (2). The Bourdon tube 
pressure gage is an example of type 
“a” and the laboratory mechanical- 
balance and the potentiometer are 
examples of type “b.” 

The null-balance weighing scale 
probably was the earliest measuring 
instrument and in its first form not 
unlike the laboratory mechanical 
balance. This apparatus and the 
Wheatstone Bridge are two of the 
more common instruments which 
measure an unknown by balancing 
it with a known; a pointer indicates 
the state of balance. 

This principle is recognized as be- 
ing the design basis for most of the 
accurate instruments. Industrial ap- 
plication of instruments which oper- 
ate upon the null-balance principle, 
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The principle 
of measuring an 
unknown force 
against a known 
force is utilized 
in the applica- 
tions discussed 
here in the de- 
velopment of va- 
rious control, 
indicating and 
recording instru- 
ments applicable to petroleum refin- 
ing. This article explains the prin- 
ciple and the application to vapor- 
pressure-temperature determination. 
liquid-level indication at extreme 





with the exception of the potenti- 
ometer, has been held to a narrow 
field because manual adjustment is 
required when the measurement de- 
viates from a fixed value, hence con- 
tinuous indications of measured val- 
ues of variable conditions could not 
be obtained automatically. 


Widespread use of compressed air 
as auxiliary power for actuating au- 
tomatic controls and for the remote 
transmission of converted measure- 
ments has resulted in most indus- 
trial plants having a reliable source 
of compressed air. This has made 
possible a simple and economicai :n- 
strument for automatic and continu- 
ous operation which employs the 
null-balance principle withou. ad- 




















pressures; pressure transmission, 
flow measurement, and other pur- 


poses. 

The author has been engaged in the 
field of instrumentation and auto- 
matic control ever since graduation 
in mechanical engineering from 
Pratt Institute. He joined Republic 
Flow Meters Co. in 1934, when that 
company acquired Smoot Engineer- 
ing Co. In 1938 he was placed in 
charge of design and development of 
that portion of the business former- 
ly conducted by Smoot, and 3 years 
later was made chief engineer in 
charge of design and development 
of all the company’s products. 


ditional equipment for remote trans- 
mission. 


In order to simplify the explana- 
tion of the force-balance principle, 
the adaptation of the familiar me- 
chanical balance to automatic and 
continuous weighing will be shown. 

First, let us attach a baffle to the 
balance-indicating pointer such that 
it restricts the air escaping from 
the nozzle that receives its supply 
of compressed air through a duct 
in which a pressure gage has been 
installed. The pressure gage indi- 
cates the state of balance by meas- 
uring the pressure in the air duct. 
Indicated pressure measurements by 
the gage vary according to the ex- 
tent of restriction at the nozzle and 











ALANCE 
JODIFIED) 


Air Sure’ 








aoe 
co 














Loan 
Bacance Bacance 
INDICATING (Mooirieb) 


GAUGE 








Air Suppry 








# 1) — eran 


or Loap 
GAUGE 











Fig. 1—Diagrammatic illustration of the principle of the pneu- 


matic balance 


276 


Fig. 2—Application of control nozzle to diaphragm to make its 


action automatic 
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duced by pneumatic balance 


the magnitude of the initial pres- 
sure supply. 

Suppose the pan and measuring 
weights are replaced by a dia- 
phragm as shown by Fig. 1. The 
pressure on the diaphragm can now 
be adjusted to balance the weight 
and the condition of balance deter- 
mined by means of the nozzle pres- 
sure. 

This arrangement is, however, not 
automatic. By applying the nozzle 
pressure to the diaphragm as in Fig. 
2 this can be accomplished. Now, 
if a weight is applied to the pan 
the beam will tilt, urging the baf- 
fle closer to the nozzle. This will 
restrict the escape of the air re- 
sulting in an increase in pressure, 
which will continue until the air 
pressure balances the weight. 


Nozzle Design Important 


With the proper design of the noz- 
zle and restriction, action such as 
shown by the curve Fig. 3 is ob- 
tained. If the instrument is unbal- 
anced to produce 2 Ib. output pres- 
sure at zero measurement and 14 lb. 
output at maximum capacity, the 
total movement, it will be noted, 
is only .002 in. The travel of the 
diaphragm and tray is, however, less 
than this by the ratio of the length 
of the pointer and beam. In the 
ease of the actual instruments this 
ratio is usually 5 to 1, making the 
travel, neglecting spring, only .0004 
in. The force consumed in deflecting 


the diaphragm this amount is negli- 
gible in comparison with the total 
force and therefore introduces only 
a proportional error. A change of 10 
lb. in air supply pressure requires 
only .0006 in. change in valve posi- 
tion. Since this is only one-third of 
the total valve travel it also will not 
produce a detectable change in the 
meter reading. 


Basic Design 


The basic principle in design of 
the Republic pneumatic balance 
transmitters is illustrated in Fig. 4. 
The force developed by any variable 
acts on a weighbeam at the point in- 
dicated by the arrow. The reaction 
diaphragm is made slidable along 
the base to provide means of ad- 
justing the lever ratio between it 
and the measured force. This, to- 
gether with a number of readily in- 
terchangeable sizes of diaphragms 
provides the means of calibration. 
In this manner all instruments can 
be made to calibrate with exactly 
the same output pressure range ir- 
respective of variations in the area 
of such parts as diaphragm or bel- 
lows. This permits the use of a 
standard calibrated pressure receiver 
for all instruments. 

The force-balance principle both 
permits and requires strength and 
ruggedness as it could not be carried 
out with light bendable parts. The 
practical absence of movement elim- 
inates volumetric displacement and 








is TIP 








GAUGE 





REACTION / 
DIAPHRAGM 


RESTRICTION 








Fig. 4—Principle of the pneumatic balance transmitters 
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Fig. 5—Pressure transmitter, the simplest form of pneumatic 


balance 


inertia, consequently, the area of 
such parts as diaphragms and bel- 
lows can be made large to provide 
a surplus of power. Therefore, great- 
er sensitiveness is obtainable with 
no detectable hysteresis. 

In many chemical plants pneu- 
matic transmission of converted 
measurements is used for various 
reasons. The conventional instru- 
ments entail the addition of a pneu- 
matic sending relay on the instru- 
ment and a pneumatic receiver in 
the recorder. If each unit has an ac- 
curacy within % per cent, the over- 
all error can be as great as 1% per 
cent. With the pneumatic balance 
instrument there are, however, only 
two units so that on the same basis 
the maximum error is but 1 per cent. 

The simplest form of the pneu- 
matic balance is the pressure trans- 
mitter, Fig. 5. This has found ap- 
plication in pressure measurement 
when the water leg is relatively 
great and in the transmission of very 
low pressures for distances that 
would make the conduction of the 
actual pressure too slow. Since any 
type of plastic as well as most met- 
als can be used as a diaphragm, 
many corrosive chemicals can be 
measured. 

Up to 80 per cent of the maximum 
full scale can be suppressed. A 
spring is applied opposing the force 
of the pressure to balance the por- 
tion of the range to be suppressed. 
When this is done with a Bourdon 
gage there is a sacrifice in accuracy 


. due to the fact that the Bourdon 


tube has the same movement wheth- 
er the zero is depressed or not. It 
merely means that for the greater 
part of its motion there is no re- 
sultant pointer movement and the 
last part of its movement is multi- 
plied to give full scale deflection 
of the pointer. This results in in- 
sufficient power and an immense 
tapping error or error due to fric- 
tion. 

Where a seal must be provided on 
the weighbeam, as in the cases of 
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Fig. 6—Design of transmitter in which a seal must be included 


differential pressure and liquid-level 
transmitters, the construction shown 
in Fig. 6 is provided. 


The seal is in the form of a flex- 
ible bellows, one end of which is 
sealed to the mechanism chamber 
and the other to the weighbeam. 
Such a construction is very flexible 
laterally and since the angular de- 
flection of the beam is only about 1 
minute, does not produce an error. 
The weighbeam is mounted on a 
yoke, which pivots on practically 
frictionless ball bearings. If the cen- 
ter of the seal is not directly in line 
with the center of the ball bear- 
ings, the line pressure (or vacuum) 
will tend to tilt the weighbeam. The 
weighbeam yoke is mounted in the 
ball bearings by means of eccentric 
mounting studs. The mounting stud 
pins are eccentric to the main bodies 
of the studs. 


Revolving the studs changes the 
relation of the seal center to the 
ball-bearing centers. This permits 
placing the center of the seal in line 
with the centers of the ball bear- 
ings, and eliminates the tendency 
of the line pressure (or vacuum) to 
tilt the weighbeam. The studs are 
locked in place by set screws 
equipped with locknuts. 

The bellows construction is of 
bronze, monel and stainless steel for 
pressures as high as 2,000 p.s.i. and 
diaphragm construction of silver or 
tantalum up to 400 p.s.i. 

The most common use of the dif- 
ferential pressure transmitter is in 
the measurement of flow in conjunc- 
tion with an orifice or venturi tube 
and to a lesser extent for liquid 
level. Fig. 7 shows the construction 
of this unit. Whenever suitable for 
the fluid measured, a fabric dia- 
phragm coated with a plastic is used, 
but metal diaphragms are used when 
necessary. This instrument through 
the use of several sizes of differen- 
tial diaphragms, as well as several 
reaction diaphragms, has been built 
for a maximum head as little as 0.80- 
in. H.O to as great as 200 p.s.i. One 
model built for 600 p.s.i. static pres- 
sure is furnished with reducer rings 
in the differential diaphragm cham- 
ber to change its area. With these 
reducer rings and those available 
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Fig. 7—Instrument for measuring flow in connection with a 
Venturi tube or orifice 
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conditions re- 
sulting in a wide 
range of flow. 
To provide accuracy at low flows 
two reaction diaphragms are fur- 
nished, as shown in Fig. 8. By means 
of a simple cock the pressure from 
the nozzle can be applied to one or 
both diaphragms and thus provid- 
ing dual range to the instrument. 

In addition to the advantages enu- 
merated above, there are several 


Fig. 8—The principle applied to a dual-range transmitter 


others resulting from the absence of 


displacement. When a condensable 
vapor such as steam is measured, no 
constant-level reservoirs are neces- 
sary. Solids carried in liquids will not 
enter the checking lines if the taps 
are located at the top of the pipe. A 
fluid that will congeal or solidify 
in the checking lines can be kept 


+ 





Seaane 


SEARING 
‘ | | See sows 


KeACTION 
/ Beciows 


Se77~—6 
PLING 





ATIC SPHERE 



















Rereeence 
VAPOR 





Fivib 








lApog > Pusey Boo 


_— Brean Away 














Fig. $—Transmitter containing standard vapor-pressure ligq- 
uid in the cup for measuring vapor-pressure differentials 
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out by a minimum of purge liquid 
since the measured liquid will move 
into the lines only by diffusion. For 
the first time the use of seal cham. 
bers with separating diaphragms wil] 
not introduce an error due to travel] 
of the diaphragm. Although the 
need for seal chambers is eliminated 
with this instrument they may be 
necessary for sanitary reasons as for 
instances in the milk industry. 


All differential transmitters will 
withstand at least 200 per cent over- 
range without injury and_ those 
equipped with the smaller sizes of 
fabric diaphragms will withstand 
more. At times it is desired to meas- 
ure the differential pressure between 
the vessels having a static pressure 
many times the differential pressure, 
In those installations there are times 
of instabilty when the differential 
might equal or approach the static 
pressure. Protection from damage is 


‘required against this excess differ- 


ential in both directions. This is 
provided by a double-acting yielding 
link in the differential diaphragm 
post. 

Just as in the case of the pres- 
sure transmitter, a spring is added 
to suppress the zero, or for small 
suppressions a weight is used. If 
the spring or weight is applied to 
the opposite side of the fulcrum the 
zero is raised so that a compound 
instrument is obtained. This is used 
for the measurement of flow in both 
directions. 


The pneumatic transmitter has 
been used with success in the meas- 
urement of pitch. In this case the 
diaphragm was replaced by a piston 
and the orifice built into the cylinder 
to eliminate the checking lines to 
keep the pitch fluid in the cylinder. 

A special adaptation of the differ- 
ential transmitter is illustrated by 
Fig. 9. This transmitter is equipped 
with a bellows which has the exter- 
nal cup evacuated and partially 
filled with a reference liquid which 
develops a definite vapor pressure 
corresponding to the temperature to 
which it is subjected. 

The unit is arranged for mounting 
on a nozzle on the side of a tower 
or vessel. The transmitter will then 
measure the - difference in vapor 
pressure between that in the tower 
and the reference liquid. Therefore, 
if the reference liquid is a pure 
sample of the product produced in 
the vessel, the differential pressure 
will be an indication of the per cent 
of a second -constituent that is 
present. 

This device gives a degree of ac- 
curacy unapproachable by means of 
density or temperature determina- 
tions. For instance, a change of 
1/50 per cent of butane in isobutane 
is. detectable. Furthermore, tests 
have shown that the response is 
practically instantaneous. 

Liquid level can also be measured 
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by transmitters utilizing a displacer. 
In this case the transmitter is mount- 
ed on the storage tank. Hazardous 
liquids can be measured in this way 
without the use of piping below the 
liquid level, hence avoiding the dan- 
gers of leaks. 

When liquid level under extreme- 
ly high pressures is to be measured, 
the construction employed is called 
the weigh-tube construction. In this 
case the seal bellows is eliminated 
and flexible tubes connecting to the 
chamber are used instead. This con- 
struction is in operation in several 
installations at 5,000 p.s.i. pressure. 

Both of these liquid-level instru- 
ments can be used for the indication 
of the interface between two liquids. 
It must be borne in mind that they 
are subject to error due to tempera- 
ture changes and relative density 
changes of the two liquids. 


Pneumatic transmitters using the 
force balance all indicate the weight 
of liquid when used for liquid-level 
measurement. Therefore, if the level 
of liquid in a storage tank changes 
due to expansion or contraction as a 
result of temperature change, the 
transmitter will show no change. 


Both the displacer and weigh-tube 
type of liquid level have been used 
for the measurement of liquid den- 
sity. The latter lends itself more 
readily to use wherein corrosive liq- 
uids are present, but the former is 
much faster acting. For this reason 
the first is the preferred design in 
absence of corrosive operating con- 
ditions and where other operating 
factors permit. 

The displacer-type density instru- 
ment is a special design for elimi- 
nating fluid-velocity effect. The 
sample enters through a diffuser 
ring around the midpoint of the dis- 
placer and flows in both directions 
to a discharge at both ends. A max- 
imum sample rate of 3 gal. per min- 
ute has been run through without 
disturbing the instrument reading. 
This produces a time delay of about 
15 seconds in detecting the change 
in density. 

This unit is equipped with the 
same seal bellows construction as 
described before so samples can be 
taken under pressure. It can and is 
therefore used for measuring the 
density of volatile liquids that can- 
not be measured with a hydrometer. 

The density transmitter is suitable 
for ranges of 0.05 sp. gr. change for 
the full scale of the recorder or to 
greater range values as desired. A 
weight, adjustable by a screw and a 
scale, provide the means for shift- 
ing the operating position of this 
range band. 

Editor’s Note: This article has been 
arranged from a paper given by the 
author before a recent meeting of 
the Western Society of Engineers, 
Chicago. 
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affect the action of the Reed Valve discs, 
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This construction is an assurance against 
the detrimental effects of expansion or 
contraction of the valve body under 


rapid temperature changes. 











Reed Valves may be trimmed to 
specifications. Recommendation 
and prices furnished upon re- 
quest. 


A slight movement of the valve stem toward 
the open position pulls the trailing edge of 
the seat disc directly away from its seat. 
This action partially equalizes the pressure 
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Solving Refining Problems 


In War and Postwar 


by J. W. Vaiden, J. O'Reilly and E. K. Anderson 


Ail refineries have the duel prob- 
lem of continuing high-level out- 
put of essential products during the 
remainder of the war and planning 
postwar operations, but those with- 
out the new 100-octane processes 
(eatalytic cracking, isomerization, 
alkylation) must deal with some spe- 
cial problems, such as maintaining 
full operation of relatively old units, 
and the lack of a complete technical 
staff. These can perhaps be broadly 
classified as problems of mainte- 
nance, operation, and personnel. Our 
own general approach has been to 
charge a small group with respon- 
sibility for both wartime operations 
and postwar program planning and 
to schedule conferences to insure 
that the entire group is familiar with 
progress on each item, since they 
are quite closely interrelated. 


Wartime maintenance requires a 
program which will keep the plant 
operating, but at the same time de- 
fer maintenance wherever possible 
to save materials and manpower and 
to minimize down time in the in- 
terests of high yields of critical prod- 
ucts. It also entails salvaging used 
materials and converting them to 
new uses on a scale not ordinarily 
done, and involves continuing con- 
tacts with the advisory groups set 
up by industry and government to 
exchange information and, wherever 
possible, to extend the useful life of 
equipment. These advisory groups 
have developed data showing that 
safe operation can be carried on at 
severe conditions even when still 
tubes, towers, and other equipment 
have thinned past the normal retire- 
ment allowances. Another mainte- 
nance development which saves 
manpower and shortens shutdowns 
has been in improved - cleaning 
methods in which mechanical clean- 
ing is supplemented or supplanted 
by use of cleaning solutions and 
solvents. 

The priorities system of the War 
Production Board, which resulted 
from the tightness of supply and ma- 
terials, has forced setting up special 
handling procedure. The responsi- 
bility for dealing with priority mat- 
ters and assisting in obtaining main- 
tenance and repair materials, as well 
as those for such construction as has 
been possible, has been~ centralized 
within the small group referred to 
above. This has resulted in appeals, 
requests for exception, and alloca- 
tion requests being based upon a 
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JUSTUS O’REILLY 


James W. Vai- 
den, vice presi- 
dent in charge 
of manufactur- 
ing for Skelly 
Oil Co., joined 
the organization 
in 1924, follow- 
ing graduation 
from Alabama 
Polytechnic In - 
stitute. He ad- 
vanced from a 
laborer to line walker, stillman, 
plant chemist and eventually was 
made superintendent of the Skelly 


E. K. ANDERSON 


full knowledge of the operations and 
the effect upon them of the mate- 
rials requested. 

A postwar maintenance program 
is planned in which the backlog of 
deferred maintenance will be cared 
for as materials and manpower be- 
come available. It is hoped that a 
considerable economy can be had by 
coordinating this catching up on de- 
ferred maintenance with such major 
alterations and additions to exist- 
ing equipment as may be necessary 
to meet anticipated postwar product 
requirements. 


Wartime-Operation Problem 


The wartime-operation problem 
has been one of maintaining maxi- 
mum output of such critical mate- 
rials as can be made with the older 
equipment. Cooperation with gov- 
ernment agencies has permitted 
changing operations to meet the 
changing production demands, and 
has enhanced the direct contribu- 
tion to the war effort. 

Postwar operations cannot, of 
course, be predicted with certainty, 
but much .attention is being given 
to the various postwar forecasts as 
to volume and quality of product 


demand in the years to come. Par-,; 
ticular study is required of the fac- 





plant at Stroud, Okla. Later, he was 
superintendent of other plants at 
Coleman, Tex., Wynona and Semi- 
nole, Okla. He was transferred to 
Tulsa as assistant superintendent of 
the natural-gasoline department in 
1930 and 4 years later became head 
of that division. In 1941 he was 
elected vice president and given 
charge of all manufacturing opera- 
tions, including refineries and nat- 
ural-gasoline plants, and was made 
a director of the Company in 1942. 

Justus O'Reilly is special assistant 
to the vice president in charge of 
manufacturing of Skelly Oil Co. Fol- 
lowing graduation from Kansas 
State College in 1935 with a degree 
in chemical engineering, he was em- 
ployed by Skelly at the El Dorado, 
Kans., refinery. In 1941 he trans- 
ferred to his present assignment in 
the Tulsa office. 

E. K. Anderson joined the Midwest 
Refining Co. at Casper, Wyo., fol- 
lowing schooling at Colorado State 
College. When Standard Oil Co. of 
Indiana absorbed Midwest he was 
made chemist in the research lab- 
oratory at Salt Creek, Wyo. He 
joined the Skelly organization at 
Borger, Tex., in 1926 as chemist in 
the gasoline department and later 
was made superintendent of this 
plant and other plants at Skelly- 
town, Tex., and Lyman, Okla. In 
1937 he was made district superin- 
tendent of plants in the Kansas- 
Oklahoma district and in 1941 was 
transferred to El Dorado, Kans., as 
refinery superintendent. 


tors making up the individual re- 
finery’s market picture. Products 
other than motor fuel, including 
furnace oils, diesel fuels, asphalt, 
and liquid petroleum gas are being 
given a good share of attention in 
this regard. The technical men re- 
maining on our staff during the war, 
besides working for high war pro- 
duction, are planning for better op- 
erating efficiency in postwar based 
upon the accumulation of wartime 
knowledge, particularly in processes 
for vapor recovery, polymerization, 
and thermal cracking. 

At the beginning of the war we 
were confronted with the same se- 
rious problem which faced all me- 
dium-sized refiners—that of eval- 
uating and investigating new and 
untried processes without the bene- 
fit of elaborate technical staffs such 
as possessed by the larger refining 
companies. As a result, we were 
forced to accept the very limited 
process data of the engineering com- 
panies in making preliminary plans 
for 100-octane aviation-gasoline fa- 
cilities. Through the intervening 
months our technical group has ac- 
cumulated as many detailed data as 
possible on the new processes as 
they came into operation and at the 
same time has studied closely the 
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postwar needs of our refinery. Based 
upon this study, we are of the opin. 
ion that our first need is not to in. 
stall catalytic cracking and relateg 
processes for extremely high-octane 
gasolines. Rather, our need is to go 
to the basic refining operations and 
improve them so as to better utilize 
the good octane components already 
available to us, and to eliminate 
some practices which were accept- 
able in the past but are definitely 
wasteful of fractions most valuable 
in present-day refining. We plan im- 
proved vapor recovery followed by 
the better thermal cracking which 
it will make practical. Improved 
crude-oil fractionation may follow, 
and the motor-gasoline octane qual- 
ities then achieved will be compared 
with the market requirements of 
that time to ascertain the urgeney 
of need for catalytic cracking. 

We cannot be certain just what 
will be the postwar octane require- 
ments, but do expect a housebrand- 
grade level. immediately after the 
war of somewhere around 76 to 77 
A.S.T.M., and that ultimately it will 
reach 80 A.S.T.M., with premium 
grade about 5 octane numbers high- 
er. We believe that by concentrating 
immediate postwar construction on 
improving the basic refinery proc- 
esses, the gradually increasing oc- 
tane requirements can be met while 
still permitting time for detailed 
study of the new processes. In this 
way, full benefit can be had of cat- 
alytic cracking operating data for 
motor fuel, and the possible econo- 
mies in construction and operation 
costs which may develop. 


The personnel factor enters so 
largely into both maintenance and 
operation as to be virtually a unit 
problem with them, but personnel 
matters in the aggregate are impor- 
tant enough to merit separate con- 
sideration. In wartime the difficulty 
is in making the pattern fit the cloth 
—in other words, “rationing” tech- 
nical and nontechnical personnel 
over the tasks that have to be done 
and omitting those tasks which may 
be desirable but are not essential. 
Technical men have been concen- 
trated chiefly on the processes which 
most affect war production and, in 
some cases, this has inevitably re- 
sulted in neglect of other units. The 
aim has been to insure the maximum 
possible knowledge of all factors af- 
fecting production of the most vital- 
ly needed materials and to use that 
knowledge to achieve consistently 
good output. The simpler analytical 
and testing procedures have been 
delegated wherever possible to em- 
ployes without technical back- 
grounds who could be trained in 
their use, and so could free chem- 
ists or engineers for other work. 

Much attention is given the co- 
operative program for plant opera- 
tors sponsored by the advisory 
groups. This ‘exchange of ideas 


THE OIL AND GAS JOURNAL 











asSed 
pin- 
. in- 
ated 
lane 
) g0 
and 
ilize 
ady 
nate 
ept- 
tely 
able 


| by 
hich 
ved 
low, 
ual- 
ared 
> of 
ncy 


vhat 
lire- 
and- 

the 
> 77 
will 
ium 
igh- 
ting 
| on 
roc- 


hile 
‘iled 
this 
cat- 

for 
yno- 
tion 


sO 
and 
unit 
anel 
por- 
-on- 
ulty 
loth 
2ch- 
nel 
lone 
may 
tial. 
-en- 
rich 





among operators has been on a level 
much higher than in previous times 
with gratifying results in many 
ways, including economy of catalysts 


and improved quality and volume | 


of production. Efforts are made to 
make the technicians’ tasks easier 
by use of improved laboratory 
equipment and methods. This makes 
for better control of our own proc- 
esses and also permits a better un- 
derstanding of data from other 
plants and on new processes. 

Personnel problems have been 
most serious among the operating 
and maintenance groups, which have 
dropped materially since the out- 
break of war in average physical 
fitness and in experience on the job. 
Attempts have been made to better 
utilize the limited maintenance 
crews, available through improved 
scheduling of maintenance and con- 
struction. Operating men are given 
“extra hands” where _ possible 
through increased use of controls, 
measuring devices, and recorders. 
(This also has had the effect of giv- 
ing better production data for the 
information of those charged with 
planning operations). 


Training New Personnel 


Training of new personnel and of 
the many older personnel on new 
jobs has been used to give a broad 
understanding of the duties involved, 
and to emphasize safety. A compre- 
hensive training program at the 
foreman level was also given with 
very favorable results reported from 
those participating. 

The major postwar personnel 
problem is one of assimilating re- 
turning veterans to the best advan- 
tage. Technical men will need to 
be placed where they can familiar- 
ize themselves with advances in the 
refining art. We have built up a 
processing unit to meet the needs for 
technical guidance to operations dur- 
ing the war period, and plan a fur- 
ther expansion of process personnel 
when technically trained men once 
more become available. 

It could be said that the broad 
aspects of the problems discussed 
above can be expressed pretty well 
as simply good management. Good 
management also requires that all 
plans carry with them the consid- 
eration that the good price situation 
of the refiners during the war years 
will not likely maintain in the fu- 
ture. A continuing emphasis upon 
economics must be maintained to 
ease as much as possible the adjust- 
ment in profit position which may 
come. Much experience in develop- 
ing costs and making economic 
Studies has been gained through 
preparation of cost data on critical 
materials for war production. This 
knowledge will be applied in devel- 
oping the economics of the preferred 
Operations to be followed in the 
postwar period. 
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ECAUSE fire strikes without warning, leakage 
can be serious when you're dealing with in- 
flammable fluids by the tankerful. To avoid possible 
loss of cargo, ship-to-shore connections should be 
fireproof. They should also be impervious to the 
deteriorating action of the liquid conveyed. 


REX-TUBE type RT-15 meets these requirements 
... and more. For REX-TUBE has an interlocked 
metal construction providing extreme flexibility with 
the safety and durability of tough metal. It serves 
not only for tanker loading or unloading ... but 
for many other liquid-handling jobs, as well, 


RT-15 is available in sizes from 3%” to 12” I.D. 
(incl.), with threaded couplings or flanged attach- 
ments. Write our engineering department today for 
complete information about REX-TUBE and other 
types of Flexible Metal Hose in the complete 
C.M.H. line. 





Flexible Metal Hose for Every Industrial Use = 





HOSE Corporation 
MAYWOOD, ILLINOIS 


Plants: Maywood and Elgin, Ill. 
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Close Cooperation Within Industry Has 
Made Possible Its Wartime Achievements 


by Henry D. Ralph 


ens chief wartime activity of the 

refining industry has been, and 
still is, to keep one jump ahead of 
the stupendous and constantly in- 
creasing military requirements for 
petroleum war products, and to do 
it in the face of chronic and grow- 
ing shortages of trained technicians, 
construction and maintenance ma- 
terials, and even of crude petro- 
leum. 

This was possible only through 
the closest kind of cooperation 
within the industry in planning, 
pooling technical knowledge and 
exchanging products and equipment, 
and probably could not have been 
accomplished without the coordina- 
tion of the Petroleum Administra- 
tion for War. 

Two entirely new petroleum prod- 
ucts have been required in tremen- 
dous volume—toluene for explosives 
and butadiene for synthetic rub- 
ber. Both required the speedy en- 
gineering and construction of huge 
new plants, the perfection of new 
processes, and the acquisition of new 
technical skills. 

In addition the refining industry 
had to modify its practices to meet 
military specifications and turn out 
other items on the list of petroleum 
war products such as aviation gaso- 
line components, Navy special diesel 
fuel, aviation lubricating oil, special 
marine and ordnance greases and 
lubricants, 80-octane all-purpose 
military gasoline, special naphthas, 
petroleum coke, microcrystalline 
wax, and many others. 


Gasoline Production 


Most spectacular accomplishment 
of all was the increase in produc- 
tion of 100-octane aviation gasoline 
from a capacity of 40,000 bbl. per 
day prior to the war to close to 
600,000 bbl. per day currently. This 
involved construction of 189 major 
refining installations, some entirely 
new refineries but most of them 
additions to existing plants, and in- 
volved 161 companies. This con- 
struction cost approximately $760,- 
000,000, of which $550,000,000 was 
spent by private industry and 
$210,000,000 by the Government— 
mostly for additional equipment in 
smaller refineries. 

Just as this huge construction pro- 
gram was being completed at the 
turn of this year, military demands 
for the future increased so rapidly 


Here is the story of how the 
industry has functioned -to 
fuel the nation’s war ma- 
chine—with a complete list 
of war plants already com- 
pleted and still under con- 
struction 


that PAW authorized the construc- 
tion of five additional 100-octane 
plants, to cost some $78,000,000, and 
studied proposals for several more. 

But the war could not wait for 
completion of new 100-octane fa- 
cilities, and for many months the 
bulk of the output came from small 
refineries which were never de- 
signed for the purpose. Some 450 
refineries participated in this proj- 
ect, and the program included con- 
versions, improvisations, minor con- 
struction, exchange of equipment, 
pooling of facilities, crosshauling of 
products, and blending components. 
Processes included catalytic crack- 
ing, alkylation, isomerization, hy- 
drogenation, dehydrogenation, re- 
forming, and blending, and the 
products included alkylate, codimer, 
hydrocodimer, isobutane, B-B cuts, 
isopentane, hydroformate, cumene, 
cumene substitute, base stock, select 
gas oil charging stock, and special 
naphtha charging stock. As late as 
last summer it was estimated that 
two-thirds of the 100-octane pro- 
duced since the war started. had 
come from these improvisations while 
the big special plants were under 
construction. 


At present there are 65 refineries 
producing finished 100-octane gaso- 
line, compared with 23 in all the 
United Nations prior to Pearl Har- 
bor. 

Even this has not been sufficient 
to meet military needs, for in addi- 
tion to ever-increasing quantities, 
the Army and Navy are now de- 
manding higher quality in aviation 
fuel. Although it is still called “100- 
octane gasoline,” the air fuel of to- 
day in its specifications is a far dif- 
ferent product from what went by 
that name a few years ago. Instead 
of being gasoline it is a complicated 
synthetic chemical, and its power 
and antiknock characteristics long 
ago outran the ability of the octane- 
rating chart to measure or describe 
it. Just how good it is remains a 


military secret, and even greater 
secrecy surrounds a still different 
new product referred to vaguely as 
“superfuel” now being turned out 
in increasing quantities particularly 
for use in B-29 superbombers, car- 
rier fighter planes, and other spe- 
cial missions. Production of super- 
fuel puts still another strain on the 
refining industry, for every increase 
in quality comes at the cost of vol- 


.ume, and to date there has been no 


letup in military demands for maxi- 
mum quantity output. 

Meanwhile many other petroleum 
war products had to be turned out, 
including unbelievably large quan- 
tities of what the military calls “all- 
purpose” gasoline of 80-octane rat- 
ing—a quality which before the war 
was the top premium grade but 
which is universally used abroad 
for trucks, jeeps, tanks, and all 
ground-forces vehicles. 


Most Spectacular Feat 


The refining industry is currently 
supplying the military with more 
than 36,000,000 gal. of gasoline of 
various types daily, to say nothing 
of lubricants, various kinds of ship 
fuel, and specialty products such 
as insecticides and jellied gasoline 
for flame throwers and incendiary 
bombs. It has become _ almost 
axiomatic that two-thirds of the 
tonnage required for any invasion 
or amphibious landing must con- 
sist of petroleum products. 

Naturally this war job has meant 
that the refining industry has had 
to slight its normal civilian cus- 
tomers. Rationing has heavily cur- 
tailed gasoline and fuel-oil con- 
sumption, and that use of TEL and 


the higher petroleum fractions in 


military gasolines has greatly re- 
duced the quality of civilian motor 
fuel. Nevertheless, the industry has 
been able to fill all the production 
schedules set by PAW both for 
civilian and military requirements. 
Due to faulty distribution there 
have been temporary local shortages 
of petroleum products both at home 
and at the fighting fronts, but the 
civilian economy has not broken 
down and no military operation has 
been canceled because of failure to 
produce sufficient fuel. 

Refinery production is now some 
800,000 bbl. per day above the pre- 
war maximum, and except for the 
special 100-octane plants this has 
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been accomplished with very little 
new construction. At times it has 
even been difficult to obtain ma- 
terials for maintenance, repairs, and 
operating supplies. Refiners traded 


equipment, “canabalized” idle fa- 
cilities, improvised, fabricated new 
equipment in their repair shops, re- 
vised their operating methods, 
changed their materials specifica- 
tions, and got along some way with 
whatever equipment could be ob- 
tained. 

Crude supplies for many refin- 
eries have been a problem through- 
out the war, due to the dislocations 
in the transportation system, and 
PAW was forced to allocate crude, 
tap new sources of supply, and issue 
lists of the priority importance of 
the most critical war products in 
order to secure the most efficient 


utilization of the crude and the re- 
fining facilities available. Many re- 
finery adjustments were necessary 
to make use of types of crudes for 
which the plants were not designed, 
particularly crudes with high sul- 
fur content. 

Looking into the future, the re- 
fining industry appears to be little 
troubled about the war-born in- 
crease in its productive capacity. 
Last fall a partial survey by PAW 
revealed that the industry was pre- 
pared to spend some $252,000,000, 
about half in this country and half 
abroad, for new construction and 
equipment as soon as war conditions 
bring some easing in the demand for 
materials. The wartime revolution 
in refining practices and products 
apparently is just a starter for great- 
er developments to come. 


Petroleum Industry War Plants 





Domestic 100-Octane Units—Completed, Operating 


Company, plant location and type of 
unit: 

J. S. Abercrombie-Harrison Oil Co., 
Sweeney, Tex.: Crude topping unit, Fluid 
catalytic cracking, thermal reforming, 
isomerization, alkylation. 

Atlantic Refining Co., Atrevo, Tex.: 
Fluid catalytic cracking, alkylation (2). 

Atlantic Refining Co., Philadelphia: 
Fluid catalytic cracking, alkylation. 

Ashland Oil & Refining Co., Catletts- 
burg, Ky.: Thermofor catalytic cracking, 
alkylation. 

Associated Refineries, Inc., Beckett, 
Okla.: Fluid catalytic cracking, alkylation, 
isomerization. 

Champlin Refining Co., Enid, Okla.: Al- 
kylation, isomerization. 

Cities Service Oil Co., East Chicago, 
Ill.: Isomerization, alkylation. 

Cities Service Refining Corp., Lake 
Charles, La.: Complete new refinery, top- 
ing unit (2), Fluid catalytic cracking (3), 
alkylation (2), isomerization. 

Continental Oil Co., Ponca City, Okla.: 
Thermofor catalytic cracking, alkylation, 
isomerization. 

Continental Oil Co., Lake Charles, La.: 
Alkylation. 

Continental Oil Co., Wichita Falls, Tex.: 
Alkylation. 

Cooperative Refinery Association, Cof- 
feyville, Kans.: Fluid catalytic cracking, 
alkylation, isomerization. 

Crown Central Petroleum Corp., Hous- 
ton: Thermofor catalytic cracking, alkyla- 
tion, isomerization. 

Eastern States Petroleum Co., Inc., 
Houston: Alkylation, isomerization, Fluid 
catalytic cracking. 

Frontier Refining Co., Cheyenne, Wyo.: 
Alkylation, isomerization, Fluid catalytic 
cracking. 

General Petroleum Co., Torrance, Calif.: 
Alkylation, Thermofor catalytic cracking 
(2). 

Great Southern Corp., Corpus Christi, 
Tex.: Alkylation, dehydrogenation. 

Gulf Oil Corp., Port Arthur, Tex.: 
Houdry catalytic cracking, alkylation, 
Thermofor catalytic cracking. 

Humble Oil & Refining Co., Baytown, 
Tex.: Fluid catalytic cracking (2), al- 
kylation, hydrogenation. 


Magnolia Petroleum Co., Beaumont, 
Tex.: Alkylation, Houdry catalytic crack- 
ing, Thermofor catalytic cracking. 

Mohawk Petroleum Corp., Bakersfield, 
Calif.: Alkylation, isomerization. 

Pan American Refining Co., Texas City, 
Tex.: Fluid catalytic cracking, isomeriza- 
tion, butylene. 

Pennzoil Co., Oil City, Pa.: 
Fluid catalytic cracking. 


Phillips Petroleum Co., Borger, Tex.: 
Alkylation (2), catalytic cracking, isom- 
erization. 

Phillips Petroleum Co., Kansas City, 
Kans.: Alkylation (2), isomerization. 

Premier Refining Co., Cotton Valley, 
La.: Alkylation, dehydrogenation. 

Pure Oil Co., Smiths Bluff, Tex.: Al- 
kylation, Thermofor catalytic cracking. 

Richfield Oil Corp., Watson, Calif.: Al- 
kylation (2), isomerization, Thermofor cat- 
alytic cracking. 

Republic Oil Refining Co., Texas City, 
Tex.: Alkylation, Fluid catalytic cracking. 

Root Petroleum Co., El Dorado, Ark.: 
Alkylation, isomerization, Fluid catalytic 
cracking. 

Shell Oil Co., Inc., Wood River, IIL: 
Alkylation, hydrogenation, Fluid catalytic. 
cracking (2). 

Shell Oil Co., Inc., Wilmington, Calif.: 
Alkylation, isomerization, Fluid catalytic 
cracking, hydrogenation. : 

Shell Oil Co., Inc., Houston: Alkylation, 
isomerization. 

Sinclair Refining Co., Corpus Christi, 
Tex.: Houdry catalytic cracking, alkyla- 
tion. 

Sinclair Refining Co., Sinclair, Wyo.: 
Fluid catalytic cracking, alkylation, isom- 
erization. 

Sinclair Refining Co., Houston: Depen- 
tanizing unit, alkylation, Houdry catalytic 
cracking, Thermofor catalytic cracking. 

Socony-Vacuum Oil Co., Inc., East St. 
Louis, Ill.: Thermofor catalytic cracking, 
alkylation. 

Socony-Vacuum Oil Co., Inc., East Chi- 
eago, Ind.: Houdry catalytic cracking. 

Socony-Vacuum Oil Co., Inc., Augusta, 
Kans.: Alkylation. 

Socony-Vacuum Oil Co., Inc., Paulsboro, 
N. J.: Thermofor catalytic cracking, al- 
kylation. 

Socony-Vacuum Oil Co., Inc., Buffalo: 
Houdry catalytic cracking (revamped). 


Alkylation, 


Socony-Vacuum Oil Co., Inc., Brooklyn: 
Houdry catalytic cracking (revamped), 

Socony-Vacuum Oil Co., Inc., Trenton, 
Mich.: Houdry catalytic cracking (re- 
vamped). 

Southport Petroleum Co., Texas City, 
Tex.: Houdry catalytic cracking, alkyla- 
tion. 

Standard Oil Co. of California, El Se. 
gundo, Calif.: Houdry catalytic cracking, 
isomerization. 

Standard Oil Co. of California, Rich- 
mond, Calif.: Thermal cracking, alkyla- 
tion, Thermofor catalytic cracking. 

Standard Oil Co. (Indiana), Whiting, 
Ind.: Hydroforming, naphtha isomeriza- 
tion, alkylation, isomerization, fractiona- 
tion. 

Standard Oil Co. (Indiana), Wood River, 
Ill.: Fluid catalytic cracking, alkylation, 
isomerization. 

Standard Oil Co. of New Jersey, Baton 
Rouge, La.: Alkylation, Fluid catalytic 
cracking, blending agent unit, hydrogena- 
tion. 

Standard of New Jersey, Bayway, N. J.: 
Fluid catalytic cracking. 


Standard of New Jersey, Baltimore: 


_ Alkylation, Fluid catalytic cracking. 


Standard Oil Co. (Ohio), Cleveland: 
Houdry catalytic cracking. 


Standard Oil Co. (Ohio), Toledo: Al- 
kylation. 


Sun Oil Co., Marcus Hook, Pa.: Ther- 
mofor catalytic cracking, alkylation, 
Houdry catalytic cracking. 

The Texas Co., Port Arthur, Tex.: Isom- 
erization, alkylation, Fluid catalytic crack- 
ing (2). 

The Texas Co., Lockport, Il: 
tion, isomerization, hydroforming. 


The Texas Co., Wilmington, Calif.: Al- 
kylation, Fluid catalytic cracking. 

Tide Water Associated Oil Co., Avon, 
Calif.: Alkylation (2), isomerization (2), 
Fluid catalytic cracking. 

Tide Water Associated Oil Co., Bayonne, 
N. J.: Houdry catalytic cracking (re- 
vamped), Thermofor catalytic cracking. 

Union Oil Co. of California, Wilming- 
ton, Calif.: Thermal reforming, thermal 
cracking, alkylation (2), isomerization, 
Thermofor catalytic cracking. 

Utah Oil Refining Co., Salt Lake City: 
Fluid catalytic cracking, alkylation, isom- 
erization, naphtha isomerization. 

Wilshire Oil Co., Norwalk, Calif.: Al- 
kylation, isomerization, Fluid catalytic 
cracking. 


Alkyla- 


Foreign 100-Octane Units— 
Completed and Operating 


Anglo-Iranian Oil Co., Abadan: Alkyla- 
tion (2), superfractionation (2). 

Asiatic Petroleum  Corp., Curacao, 
N.W.1.: Cumene, alkylation, isomerization. 

Bahrein Petroleum Co., Bahrein Island: 
Alkylation, isomerization. 

Imperial Oil, Ltd., Calgary, Alta.: Al- 
kylation. 

Lago Oil & Transport Co., Ltd., Aruba, 
N.W.1.: Alkylation, Fluid catalytic crack- 


ing. 
Shell Oil Co., Montreal, Canada: Alkyla- 
tion. 


Domestic 100-Octane Units— 
Under Construction 


Gulf Oil Corp., Philadelphia: Fluid cat- 
alytic cracking, alkylation. 

Shell Oil Co., Inc., Houston: Fluid cat- 
alytic cracking. 

Standard Oil Co. (Indiana), Whiting, 
Ind.: Fluid catalytic cracking. 
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There'll always be 





Refinery Processes 


This is our promise to the Oil Industry! 
Just as Powell Engineers, working hand 
in hand with refinery engineers, have de- 
signed and produced the flow control 
equipment necessary to meet the many 
new requirements of war-inspired petro- 
chemical processes, so will they be ready 
with valves to handle the media, pres- 
sures and temperatures to be encoun- 
tered in processes yet unborn. 


Backed by nearly a century of practical, 
specialized experience, Powell Engineers 
have accumulated valuable data on flow 
control that is yours for the asking. 
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300-pound Gate Valve, designed and made 
to withstand the ultra-high temperatures 
encountered in thermal catalytic cracking. 
Body and bonnet are cast of stainless alloy. 
Stellited double wedge disc; seats, disc 
guides and stem guides, Spur gear oper- 
ated. Drain valves in stuffing box and bon- 
net. Also provided. with cooling fins to 
dissipate the heat and thereby reduce the 
temperature in the stuffing box. 


wag 


Write for details. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


Fig. 3003—A 300-pound Cast Steel 
Gate Valve. Has ring joint flanges. 
Extra long stuffing box provides space 
for ample packing below and above 
lantern ring. This arrangement pro- 
tects packing above lantern ring and 
eliminates leaks. Opposite sides of packing spaces, 
at the lantern ring, are drilled, tapped and plugged 
for either attaching a drain, if necessary, or pro- 
viding for lubrication at this point. 
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To help meet the War’s demands, 
especially for Synthetic Rubber and 
100 Octane Aviation Gasoline, Powell 
Engineers have designed and introduced 
a line of valves made of pure metals and 
special alloys for use in Alkylation, Iso- 
merization, Thermal Catalytic Cracking 
and the handling of Sour Crudes. The 
complete Powell Line includes valves of 
every design and material needed to 
meet the requirements of all refinery 
processes in use today. 








300-pound O. S. & Y. “Y” Valve, 
especially designed and built. for 
handling hydrofluoric acid in alky- 
lation plants. Has ring joint end 
flanges and body-bonnet connec- 
tion. Equipped with Powell Patented 
Seat Wiper. This type of valve pro- 
vides the straightway, full flow area 
of a gate valve plus the throttling 
feature of a globe valve. 
















Fig. 3023—A 300-pound Cast 
Steel Gate Valve, Powell en- 
gineered for refineries pro- 
ducing 100 octane aviation 
gasoline. Top-mounted, fully 
enclosed, explosion-proof elec- 
tric motor operator provides 
quick, positive opening and 
closing. Also has handwheel 
for manual wperation. 


— 7 


Fig. 1097SW—Special Alloy Separable Body Reversible Seat ““Y” 
Valve, especially adapted for handling hydrochloric acid in isomeriza- 
tion units. Provides straightway flow area through the body. Equipped 
with Powell Patented Seat Wiper for clearing seat and disc faces of 
adhering material, assuring a leak-proof metal to metal contact. 
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NORTH AMERICAN OPERATING REFINERIES 
---- Their Capacities and Locations 





ABBREVIATIONS 


oil, wax, and asphalt. 





Comp.—Complete plant, making gasoline, kero- 
sene, distillate and residual fuel oils, lubricating 
S—Gasoline, kerosene, dis- 
tillate and residual fuel oils. L—Lubricating oils. 
A—Asphalit. C—Same products as skimming, ex- 
cept plants are equipped with cracking. W—Wax. 








Crude Cracked 





ARKANSAS 
oil 

Company and plant location— cap. bbl. 
Berry Asphalt Co., Waterloo ; 1,500 
Cross, Henry H., & Co., Smackover 6,000 
Lion Oil Ref. Co., El Dorado . 19,000 
MacMillan Pet. Co., Norphlet 4,000 
Root Pet. Co., El Dorado 14,000 
Stephens Ref. Co., Stephens 1,300 

Total 45,800 

CALIFORNIA 

Bell Oil & Ref. Co., Santa Maria . 8,000 
Caminol Co., Ltd., Hanford 3,100 
Caminol Co., Ltd., Santa Fe Springs 3,500 
Century Oil Co., Long Beach ..... 5,000 
Eagle Oil & Ref. Co., Santa Fe Springs 5,500 
Elm Oil Co., Long Beach : 2,500 
Envoy Pet. Co., Long Beach 3,800 
Exeter Ref. Co., Long Beach 10,000 
Field, O. C., Gasoline Corp., Casmalia 4,000 
Five C Ref. Co., Santa Maria 2,500 
Fletcher Oil Co., Wilmington 3,500 
Fullerton Oil Co., Casmalia 2,500 
General Pet. Corp., Lebec 23,000 
General Pet. Corp., Torrance 65,000 
Gilmore Oil Co., Vernon 2,000 
Golden Bear Oil Co., Bakersfield 2,500 
Hancock Oil Co. of California, Long 

Beach . 12,500 
Kreiger Oil Co. “of California, Clear- 

water... 3,500 
Kreiger Oil Co. of California, Moun- 

tain View ... 5,500 
Macmillan Pet. Corp., Long ‘Beach ; 7,600 
McCallen Ref. Co., Huntington Beach 4,000 
Mohawk Pet. Corp., Bakersfield ; 7,000 
Newhall Ref. Corp., Newhall . 3,000 
Norwalk Co., Maricopa .... 7,500 
Operators Oil & Ref. Co., Long ‘Beach 5,000 
Pacific States Oil Co., Wilmington i 22,500 
Palomar Ref. Co., Bakersfield ¥y 1,300 
Paraffine Cos., Inc., Emeryville . 1,450 
Petrol Corp., Los Angeles ..... 5,000 
Richfield Oil Corp., Watson (Wilming- 

UD) ore akhn'n's Se-« steko: 70,000 
Rothschild Oil Co., Santa Fe Springs 5,500 
Seaside Oil Co., Ventura Pah eas Be 4,600 
Shell Oil Co., Inc., Coalinga (Oilfields) 6,500 
Shell Oil Co., Inc., Martinez .......... ,000 
Shell Oil Co., Inc., Wilmington ....... 44,000 
Socal Oil & Ref. Co., Huntington Beach 2,000 
Standard Oil Co. of Calif., El Segundo 95,000 
Standard Oil Co. of Calif., Richmond... 132,000 
Standard Oil Co. of Calif.. Seguro .... 21,000 
Texas Co., The, Fillmore ..... : 4,000 
Texas Co., The, Wilmington .......... 40,000 
Tide Water Assoc. Oil Co., Avon 

SR eee. eee 60,900 
Tide Water Assoc. Oil Co., Santa Maria 1,200 
Tide Water Assoc. Oil Co., Watson 

EE SET AP RT CANE 14,000 
Tiernan Ref. Co., Long Beach ........ 1,500 
Triangle Oil & Ref. Co., Venice ...... 2,500 
See, See CO, Cleum ©... 2... 2 eivn' 40,000 
Union Oil Co., Wilmington ........... 60,000 
Wilshire Oil Co., Inc., Norwalk ....... 20000 

RT Oey. ¢avteces eh» 886,950 
296 


gaso. 


cap. bbl. 
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Crude Cracked 





COLORADO 
oil 
Company and plant location— cap. bbl. 
Bay Petroleum Corp., Denver y 
Continental Oil Co., Denver . 2,700 
Gordon Ref. Co., Fort Morgan ........ 200 
Oriental Ref. Co., Alamosa ..... 1,000 
Oriental Ref. Co., Denver ........... 1,800 
Perry Pet. Co., Denver ......... 1,000 
Raven Oil & Ref. Co., Rangely 100 
Texas Co., The, Craig ....... 3,000 
Total 14,800 
GEORGIA 
Mexican Pet. Corp. of Ga., Savannah 4,000 
IDAHO 
Idaho Ref. Co., Pocatello . 2,100 
ILLINOIS 
Advance Ref. Co., Centralia ........ 2,850 
Allied Oil Corp., St. Elmo ..... 4,200 
Arrow Pet. Co., Centralia ...... 3,500 
Cascade Ref. Co., Salem .... 2,600 
Cross, Henry H., Co., Colmar . 1,000 
Cross, Henry H., Co., Dupo .. 1,000 
Globe Oil & Ref. Co., Lemont 27,000 
Ohio Oil Co., Robinson ........ 15,000 
Pana Ref. Co., Pana ...... 4,000 
Red River Ref. Co., Burnham 1,100 
S & D Refinery, Dupo ............. 2,300 
Shell Oil Co., Inc., Wood River 85,000 
Socony-Vacuum Oil Co., Inc., E. St. 
oe ars las thy a oo 20,000 
Standard Oil Co. (Ind.), Wood River. 26,000 
Texas Co., The, Lawrenceville 33,000 
Texas Co., The, Lockport . 50,000 
Wireback, B. F., Plymouth 600 
Wood River Oil ‘& Ref. Co., Hartford. . 16,000 
Worth Ref. Co., Blue Island 7,000 
SD or eh ine Ss 302, 150 


*32,000 thermal, 


INDIANA 
Cities Servica Oil Co. (Del.), E. Chi- 





Co ee ee er 30,000 
Indiana Farm Bur. Coop., Mount 

Bi ye a eS re 3,200 
Johnson Oil Supply Co., Gary ....... 500 
Rock Island Ref. Corp., Rock Island.. 6,000 
Sinclair Ref. Co., E. Chicago ........ 5,000 
Socony-Vacuum Oil Co., Inc., E. Chi- 

EE oo Se ere see 25,000 
Standard Oil Co. (Ind.), oe 132,000 
Troy Ref. Corp., Troy ........ 800 

Total «cetera ts oes 352,200 
KANSAS 

Anco Ref. Co., Garnett ....:......... 550 

Bareco Oil Co., Wichita ...... 6,000 

Bay Pet. Corp., McPherson . 6,000 

Chanute Ref. Co., Chanute ..... 1,000 

Coop. Refinery Association, Coffeyville 13,500 
Coop. Refinery Association, Phillips- 

Re, SAAS AEE ete ee en 3,500 
Derby Oil Co., Wichita .......... 8,000 
El Dorado Ref. Co., El Dorado ...... 8,500 
Kanotex Ref. Co., Arkansas City .... 8,500 
M.F.A. Ref. Co., Chanute OOF : 1,650 
Natl. Coop. Refinery Association, Mc- 

RR oS SOO OS “2 ee 18,000 
Phillips Pet. Co., Kansas City ........ 27,000 
Shallow Water Ref. Co., Shallow 

ME «ss, AMMEN RIE ob.03 «sos vitheolac 2,500 
Sinclair Ref. Co., Coffeyville ......... 11,000 
Sinclair Ref. Co., Kansas City .. 13,000 
Skelly Oil Co., El Dorado ............. 25,000 


Socony-Vacuum Oil Co., Inc., Augusta 25,000 


Standard Oil Co. (Ind.), Neodesha dee 7,700 
Vickers Pet. Co., Potwin ............. 5,000 
ME, GES aie dae ate xes 191,400 
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5,550 





131,090 


16,000 reforming, 31,000 catalytic. 
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KENTUCKY 


Crude Cracked 

















oil gaso. 

Company and plant location— cap. bbl. cap. bbl. 
Aetna Oil Co., Louisville .............. ,000 J 
Ashland Oil & Ref. Co., Catlettsburg. 22,000 3,000 
Greenville Ref. Co., Greenville ....... OP 4s wads 
Louisville Ref. Co., Louisville ........ 6,000 2,500 
South Kentucky poms Line Co., 

I « i:0 aed oes baeese vi semaines Gae. .-;..%6%% 
Sohio Petroleum Co., Covington ra er 14,100 5,300 
Stoll Oil & Ref. Co., Louisville ....... 2,000 600 
Texas Co., The., Pryse eg EE Ts aa 5,000 2,000 
Slagter Oil & Grease Co., Spottsville.. RNs, Sa chase 

IE S50 GAIE Ss hnco «4a or 58,750 14,400 
LOUISIANA 
Arkansas Fuel Oil Co., Bossier City .. 27,000 8,000 
Atlas Oil & Ref. Co., Shreveport .... 10.800 1,980 
Bayou State Oil Co., Hosston ......... aero 
Bunkie Oil & Ref. Co., Eola (Bunkie) . eee 
Chalmette Pet. Corp., Chalmette ...... @ 8,000 2,500 
Cities Service Ref. Corp., Lake Charles 35,000 ...... 
Clark’s Super Gas Co., Marrero ...... Ree... o> ease 
Coast Oil Co., Cotton Valley ......... Say éacsan 
Continental Oil Co., Lake Charles .... 8,000 2,400 
Evangeline Ref. Co., Jennings ........ CS eee, 
Ohio Farm Bureau Coop., Meraux .... peer 
Pan American Pet. Corp., Destrehan .. ees 
Premier Oil Ref. Co., Cotton Valley .. | rcs 
Princeton Ref. Co., Princeton ........ war 
en Gee COM., PROMI oo ia occas scnenex 25,000 *18,900 
Standard Oil Co. of La., Baton Rouge 130,000 35,300 
Stanolind Oil & Gas Co. Superior 
MMIII 0.5.0. . « vrai Site's bs ab. pao e nee 3,300 1,200 
ne hr tee Ypres ft. neh 271,030 70,280 
*16,000 thermal, 2,900 reforming. 
MARYLAND 
American Bitumuls, Baltimore ........ |) eee 
Continental Oil Co., Baltimore ........ 7,500 2,100 
Pan American Ref. Corp., Baltimore . S008 52.21 
Standard Oil Co. of N. J., Baltimore .. 45,000 14,000 
| Ee 4s ert ree here 62,900 16,100 
MASSACHUSETTS 
Cities Service Oil Co. (Pa.), E. 

Be rer ee eee 20,000 3,600 

Colonial Beacon Oil Co., Everett .... 35,000 7,700 
5554 Acc ORDO E TOR IES 55,000 11,300 

MICHIGAN 

Aurora Gasoline Co., Detroit ......... 6,500 2,400 

Aurora Gasoline Co., Elsie ......... | Be ae 

Bay Ref. Corp., Bay City ...... 4,400 

Crystal Ref. Co., Carson City ........ 6,200 

Fort Dale Oil & Ref. Co., Blooming- 

BE oS cos obanteretnenel saemahede en Gee « Nido wad 
Lakeside Ref. Co., Kalamazoo . ‘ Bivee* .it..% 
Leonard Refineries, Inc., St. Louis 4,000 2,000 
Leonard Refineries, Inc., Alma 7,000 2,000 
Louis Rose Refining Co., Saginaw ... oer 
Marvel Ref. Co., Grand Rapids ....... _ jean 
Mid-West Refineries, Alma ............ 4,000 2,300 
Mid-West Refineries, Grandville 6,000 2,200 
Naph-Sol Ref. Co., Muskegon ... 5,000 900 
Old Dutch Ref. Co., Muskegon ....... 4,000 1,000 
Osceola Ref. Co., Reed City .......... ee 
Petroleum Specialties, Inc., Flat Rock 3,000 1,000 
Producers Ref. Co., Inc., West Branch BPs veker 
Pure Oil Co., Midland ................ 0 
Roosevelt Oil Co., Mount Pleasant ... 4,500 600 
Socony-Vacuum Oil Co., Inc., Trenton 25,000 8,200 

ee oe 99,500 22,600 
MINNESOTA 

Northwestern Ref. Co., St. Paul Park. . 3,500 

Comet Refinery Co., New Britton .... 1,080° ~.3.0.%. 

ss... eat us cnhesiakciceubaeete 4,500 ...... 
MISSISSIPPI 

Paluxy Asphalt Co., Yazoo City ..... 3,000 510 
MISSOURI 

Standard Oil Co. (Ind.), Sugar Creek.. 25,000 7,000 
MONTANA 

Big Lake Oil Co.,; Molt ................ 80 wt 

Big West Oil Co., Kevin .............. 1,300 750 

Carter Oll Co., Billings ..............% 8,500 800 

<asen a0 DOSEN 4,000 850 


Carter Oil Co., Cut Bank 


MARCH 31, 1945 
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MONTANA (CONT.) 








fs Crude Cracked 
oil gaso. 

Company and plant location— cap. bbl. cap. bbl. 
Farmers Union Central, Laurel ...... 10,500 1,000 
Glacier Prod. Co., Cut Bank .......... 3,500 1,200 
Hart Refineries, Missoula ............. . see 
Hole Brothers Refinery, Cut Bank.... PP 4.°>.. avoht 
Home Oil & Ref. Co., Great Falls .... 1,700 600 
Hunt, Eugene, Winnett ............... nee 
Texas Co., The, Sunburst ............ 7,500 2,500 
Treasure State Ref. Co., Shelby ...... MM. ce Sunde 

TE og oivsns iankaeds NO eee 38,630 7,700 
NEBRASKA 
Coop. Refinery Association, Scottsbluff 1,400 350 
Mid-States Ref. Co., Falls City ....... EEA 
Nebraska Prod. & Ref. Co., Salem .... See ct 
Petroleum Utilities, Inc., Chadron .... See. “aches. 
Porter Oil Co., Sidmey ...............5 wee oO 2. 
Searle Pet. Co., Omaha ............... FO LR ae 
TAM. ...5... CAR, care 9,000 350 
NEW JERSEY 
Barber Asphalt Co., Barber .......... 15,000 2,000 
Cities Service Oil Co., Linden ........ 12,000 ..... 
Socony-Vacuum Oil Co., Inc., Pauls- 

WOM 3 wins DOE. San cee vere 25,000 9,000 
Standard Oil Co. of N. J., Linden .... 136,000 31,500 
Tide Water Associated Oil Co., 

eS 6 Si es SAR 70,000 28,000 

TT sae es ee: 258,000 70,500 

NEW MEXICO 

Aerex Co., Bloomfield ................ aS 
Continental Oil Co., Farmington ...... SPP 
Continental Oil Co., Artesia .......... 1,500 400 
Malco Refineries, Artesia ............. 4,000 1,000 
MeNutt Oil & Ref. Co., Brickland .... 1,800 600 
New Mexico Asphalt & Ref. Co., 

RE SDA. AEIUG, cite reatexiwe eas 5,500 2,500 
Petroleum Products Ref. & Prod., 

i OO SE SAS 1,500 ican 
Valley Ref. Co., Roswell .............. 3,000 1,000 

OU 34.24 band doo Oas-cl cole ed 18,150 5,500 
Allegany Refiners, Inc., Bolivar ...... . Sara 
Frontier Fuel Oil Corp., Tonawanda .. 7,500 2,500 
Gulf Oil Corp., Gulf Port, Staten 

Sees er ee 
Sinclair Ref. Co., Wellsville .......... 11,000 3,000 
Socony-Vacuum Oil Co., Brooklyn 

and Long Island City ............... 19,000 5,500 
Socony-Vacuum Oil Co., Inc., Buffalo. 19,000 7,500 
Socony-Vacuum Oil Co., Inc., Olean .. 6,500 reas 

; ly Sr er eee ni oe ey 8 77,700 18,500 

OHIO 
Canton Ref. Div. of Central Pipe Line 

ee ae eee eit 10,000 900 
Gulf Bek, Co.. Cleves «65. 2 awrats bss 27,000 6,600 
ge a EO eee ss 21,000 7,500 
National Ref. Co., Findlay ........... 9,200 3,200 
se et Oe rr a 30,000 9,700 
Pure Oil Co., Heath (Newark) ........ 15,000 5,700 
Standard Oil Co. (Ohio), Toledo ...... 20,000 7,200 
Standard Oil Co. (Ohio), Lima ........ 10,500 4,000 
Standard Oil Co. (Ohio), Cleveland ... 37,500 10,000 
Ss Se EO, yn knee cacdeeusawecd ,000 12,000 

Ths ots o bake aviv Lees > kame ele 215,200 66,800 

OKLAHOMA 

Allied Materials Corp., Stroud ........ 1,500 : 
Anderson-Prichard Ref. Corp., Cyril .. 8,000 3,000 
Associated Refineries, Inc., Beckett .. ...... 13,000 
Bareco Oil Co., Barnsdall ............ 4,000 1,200 
Bell Oil & Gas Co., Granfield ........ 4,500 2,500 
Ben Franklin Ref. Co., Ardmore ..... 4,500 2,800 
Caddo County Ref. Co., Cyril ........ 1,500 eae a 
Champlin Ref. Co., Enid ............. 16,000 6,000 
Cities Service Oil Co., Ponca City ... 11,000 2,500 
Continental Oil Co., Ponca City ..... 26,000 9,000 
Cosco Oil Co., Wynnewood ............ 3,000 600 
Deep Rock Oil Corp., Cushing ....... 12,000 2,500 
Johnson Oil Ref. Co., Cleveland ...... 500 2,750 
Mercury Oil Ref. Co., Oklahoma City 2,000 7,000 
Mid-Continent Pet. Corp., Tulsa ...... ,000 8,500 
Midland Coop. Wholesale, Cushing . ,000 1,700 
Monarch Refineries, Inc., Oklahoma 

COD us 133s sb A oas Ss no Sheieeinn SE | be 5 atte 
Peppers Gasoline Co., Oklahoma City 1,500 300 
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‘ Crude Cracked 
oil gaso. 
Company and plant location— cap. bbl. cap. bbl 
Phillips Pet. Co., Okmulgee ....... 7,000 1,500 
Rock Island Ref. Co., Beckett (Duncan) 8,000 4,000 
Shale Oil Co., Lawton i ates Saale _ eS 
Sinclair Ref. Co., Sand Springs 5,100 900 
Sunray Oil Co., Allen . 10,000 1,800 
Texas Co., The, West Tulsa 22,000 6,000 
Tide Water Associated Oil Co., Drum- 
right ... 12,000 5,000 
Wilcox, H. F., Oil & Gas Co., Bristow 5,000 1,000 
Total 4 192,160 83,550 
PENNSYLVANIA 
Atlantic Ref. Co., Philadelphia ...... 95,000 28,000 
Berry, James B., Sons Co., Oil City .. 2,500 *1,500 
Bradford Penn Ref. Corp., Clarendon 1,500 
Canfield Oil Co., Coraopolis ... 900 
Cities Service Oil Co. (Pa.), Titusville 3,000 hc 
Continental Ref. Co., Oil City 1,000 *7,000 
Daugherty Refinery, Petrolia ........ S.. akdoas 
Franklin Creek Ref. Corp., Franklin 1,700 wee 
Freedom Oil Co., Freedom ....... . 3,300 600 
Gulf Oil Corp., Pittsburgh ....... ... 12,0004 6,000 
Gulf Oil Corp., Philadelphia ey 58,000 25,000 
Kendall Ref. Co., Bradford .......... 5,000 2,200 
Pennsylvania Ref. Co., Titusville 2,000 
Pennsylvania Ref. Co., Karns City . 1,500 
Pennzoil Co., The, Rouseville an . 8,500 ‘ 
Quaker State Oil & Retf., Emlenton 2,000 1,100 
Quaker State Oil & Ref., Farmers 
Valley - 4,000 1,000 
Shei wood Ref. Co., ‘Inc. Warren *- 1,000 oA 
Sinclair Ref. Co., Marcus Hook ...... 65,000 17,000 
Sun Oil Co., Marcus Hook . ‘ : 125,000 24,000 
United Ref. Co., Warren , 5,500 2,000 
Valvoline Oil Co., E. Butler eee mee (ik. Las 
Waverly Oil Works, Pittsburgh .... 4. rier 
Wolf’s Head Ref. Co., Inc., Reno ; 2,500 *7,000 
Total 407,900 122,400 
*Jointly operated. 
RHODE ISLAND 
American Bitumuls, E. Providence .. 1,400 
Socony-Vacuum Oil Co., Inc., E. 
Providence . : Pe ee 5,500 750 
Re eC Re nec crete epee 6,900 750 
SOUTH CAROLINA 
Standard Oil Co. of N. J., Charleston.. 6,000 
SOUTH DAKOTA 
Sturgis Ref. Co., Sturgis .. ~rateet 100 
TENNESSEE 
Delta Ref. Co., Memphis : 5,500 750 
Southern Oil Service, Nashville ; 1,000 
Total rer ; 6,500 750 
TEXAS 
Abercrombie-Harrison Co., Sweeney . 18,000 4,700 
Amer. Mineral Spirits Co., Corpus 
IS fin ans'a0 « tema 9,500 aye 
Atlantic Ref. Co., Atreco (Port Arthur) 23,000 7,500 
Baird Ref. Co., Baird . ; ; 2,000 500 
Bryson Pipeline & Ref. Co., Bryson WE sc ieewe 
Caprito Refinery, Post alge PE A 
Clymore Co., Inc., Pettus .... PS 
Coastal. Refineries, Inc., Port Isabel 7,000 1,200 
Col-Tex Ref. Co., Colorado City ae 10,000 1,800 
Continental Oil Co., Wichita Falls 5,000 2,400 
Cosden Pet. Corp., Big Spring . : 18,000 5,600 
Cosden Pet. Corp., Graham ....... < gl ey 
Crown Central Pet. Corp., Houston .. 18,000 4,000 
Danciger Oil & Ref. Co., Longview ... 6,500 4,000 
Danciger Oil & Ref. Co., Pampa ...... 7,800 4,000 
Eastern States Pet. Co., Houston ..... 20,000 3,000 
Gladewater Ref. Co., Gladewater ..... 3,000 750 
Gratex Ref. & Fuel Oil Co., Graham.. te BAe e- 
Great Southern Corp., Corpus Christi. ...... 1,600 
Gulf Oil Corp., Sweetwater .......... 7,700 2,000 
Gulf Oil Corp., Fort Worth ........... 7,200 2,000 
Gut O11) Corp., Port. Arthur .......:. 154,000 36,000 
Hammen Oil & Ref. Co., Bay City .... iat 
Humble Oil & Ref. Co., Baytown ....~190,000- 36,000 
Humble Oil & Ref. Co., Ingleside .... 31,500 ...... 
Humble Oil & Ref. Co., San Antonio. . Se. ets. es 
Hutex Oil & Ref. Co., Hardin ........ he SHAT 
Independent Ref. Co., Arp ............ 4,000 1,000 
Inland Ref. Co., Tucker (Palestine) ... BRASS 
Lacy, R., Refinery, Kilgore ........... 2,500 700 
298 
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TEXAS (CONT.) 
Crude Cracked 








oil gaso. Type of 

Company and plant location— cap. bbl. cap. bbl. refinery 
La Salle Pet. Corp., Burkburnett ...... wee ts 
Magnolia Pet. Co., Fort Worth Omed 5,000 SC 
Magnolia Pet. Co., Beaumont ‘p 110,000 20,800 Comp. 
Maritime Oil Co., Houston . Pees $ Gee <.s>. Ss 
Master Pet. Co., Dallas ; : , Baa. Ss 
McBride Ref. Co., La Blanca ......... Je SA 
McMurrey Refining Co., Tyler ........ 9,000 1,500 SC 
McNutt Oil & Ref. Co., El Paso ; 1,300 300 SC 
Minerva Ref. Co., Minerva : 1,250 . oo 
Motor Fuels Corp., Levelland J 5,500 600 SC 
Moutray Oil Co., Hawley .. ess 3000.2... 3 
Muenster Refining, Inc., Muenster . 0) st.. CO“ 
Nueces Ref. Co., Clarkwood .... Ce 2,500... Ss 
Onyx Ref. Corp., Hawley . ‘ 2,500 350 SC 
Pan American Ref. Corp., Texas City 100,000 37,000 Comp. 
Panhandle Ref. Co., Wichita Falls .... 5,000 950 SC 
Panhandle Ref. Co., Lueders ..... . 1,500 400 SC 
Patton Oil Co., Rotan ... Se ane 900 i ae 
Payward Ref. Co., Shafnrock st hearty ere Ss 
Phillips Pet. Co., Borger .. Sobre 40,000 17,000 SC 
Phoenix Ref. Co., Houston ............ le s 
Pioneer Oil & Ref. Co., Somerset .... 1,400 ee 
Pontiac Ref. Co., Corpus Christi ...... 14,000 ete, wh 
Premier Oil Ref. Co., Longview ; 4,500 1,000 SC 
Premier Oil Ref. Co., Fort Worth .... 3,400 800 Comp. 
Prichard Ref. Co., San Antonio ...... ae oS oe 
Pure Oil Co., Nederland .. ee 55,000 18,000 SC 
Rado Ref. Co., McAllen .. fy 1,000 3 Ss 
Refugio Refining Co., Refugio ATS 1,500 aes, ee 
Reischman, R. J., Refinery, Fort 

BONEN. oo. ss cine evite 200 s 
Republic Oil Ref. Co., Texas City ene 20,000 4500 SC 
Shamrock Oil & Gas Corp., Sunray .. 4,300 1,400 SC 
Shell Oil Co., Inc., Houston ..... 74,000 *54,000 SC 
Shelly Ref. Co., Inc., Chalmers (Bay 

oe ee Peres eee er : 2,200 250 SC 
Sinclair Ref. Co., Corpus Christi Ts: 27,000 3,600 SC 
Sinclair Ref. Co., Houston . ....+. 73,000 22,800 Comp. 
Sinclair Ref. Co., Fort Worth ........ 6,200 1,700 SC 
Skelly Oil Co., Longview ..... beak 10,000 1,100 SC 
Southport Pet. Co., Texas City .... 18,500 2,000 SC 
Southwestern Oil & Ref. Co., Corpus 

URN Hs AL. < SOME RBs cca ccceccvescees 14,000 ...... 8 
Standard Oil Co. of Texas, El Paso . 10,000 2,500 SC 
Star Light Ref. Co., Hatchel ......... _ a s 
Stone Oil Co., Texas COP .... We. scaths SIMO) nkiex s 
Talco Asphalt & Ref. Co., Mt. Pleasant 12,000 2,000 SC 
Taylor Ref. Co., Corpus Christi ..... 22,000 1,500 SC 
Texas Co., The, Houston ... weeeeeee 87,500 1,000 SC 
Texas Co., The, Amarillo . wie 7,500 2,400 SC 
Texas Co., The, El Paso ............... 2,500 1,000 SC 
Texas Co., The, Port Arthur ........ 135,000 58,000 Comp. 
Texas Co., The, San Antonio . adien 6,000 2,200 SC 
Texas Co., The, Dallas ....... Peerere, 5,200 SC 
Texas Co., The, Port Neches .......... 40,000 ...... SA 
Texas Pacific Coal & Oil Co., ‘Caddo. 600 pkott ae 
Three Rivers Refinery, Three Rivers.. LO ...0%.< SS 
Tydal Ref. Co., Gainesville .......... o  xaerere s 
Waggoner, W. T., Estate, Electra ..... 10,000 2,000 SC 
Western Ref. Co., Baldridge (Fort 

ee 1,000 is 
Wickett Ref. Co., Wickett ............ 2,000 Ss 

IIE A. «6 IG is scenes ee .... 1,506,850 392,100 


*37,000 thermal, 17,000 reforming. 








UTAH 
Equity Oil Co., Vernal (Jensen) ...... 400... Ss 
Tri-State Oil & Ref. Co., Relico (Ogden) _ <—e Ss 
Utah Oil Ref. Co., Salt Lake City .... 15,000 2,600 Comp. 
Wasatch Oil Ref. Co., Woods Cross ... 2,000 850 SCA 
Cee Grats pacts ces casaees soak 17,900 3,450 
WASHINGTON 
Inland Empire Refineries, Spokane .... 5,000 1,800 SC 


WEST VIRGINIA 
Carbide & Carbon Chemicals, S. 








er 2,500 500 SC 
Elk Ref. Co., Falling Rock ............ 3,300 1,200 SC 
Pure Oil Co., Cabin Creek ............ 6,000 1,500 Comp. 
Quaker State Oil Ref. Co., St. Marys.. 2,500 1,000 Comp. 
EY Bien nae os Se aritatsendaanes 14,300 4,200 
WISCONSIN 
Wisconsin Oil Ref. Co., Sheboygan .. C08 ts. Ss 
WYOMING 4s 
ie ek ere usivo- 4 Ss 
Career Gil’ Co., BOGE... 6. cece cceee. 2 Te SA 
Carter Oil Co., Newcastle ............. 1,500 950 SC 
Continental Oil Co., Glenrock ........ 3,400 1,500 SC 
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WYOMING (CONT.) NEW BRUNSWICK 
Crude Cracked Crude Cracked 
bo 3 oil gaso. Type of oil gaso. Type of 
“ae Company and plant location— cap. bbl. cap. bbl. refinery Company and plant location— cap. bbl. cap. bbl. refinery 
" crook County Refinery, Sundance .. 05°. s New Brunswick Gas & Oilfields, Ltd., 
Douglas Refinery, Douglas ......... ee Ss A Pe ee eee ae 300.—(«; . § 
Elk Horn Gas Refinery, Osage ..... ae «0s, s 
P Empire State Oil Co., Thermopolis. 1908 250i... BA NORTHWEST TERRITORIES 
Frontier Ref. Co., Cheyenne ....... 4,900 2,300 SC Northwest Co., Ltd., Fort Norman .... ae nna OB 
Gray Refinery, Inc., Newcastle ... Re Ss 
Husky Ref. Co., Cody ............ 6,000 ...... SA NOVA SCOTIA 
Husky Ref. Co., Riverton ....... ee s Imperial Oil, Ltd., Dartmouth ........ 34,000 3,900 SCA 
Independent Ref. Co., Lusk ..... i wa ate s 
: . ONTARIO 
1-Bradl oil fj So ks.e ee ches hat 
I ey Oe Con Cane ee Sl alte Amertonn 08 C5. \Ets- EE 
Pilot Oil Co., Morton ............:..... Nae s SOM... 2... eevee eee se ve eees PES oh 8,250 4,500 Comp. 
Resolute Oil Corp., Badger Basin . 500 300 SC Burlington Retineties, Ltd. semiiten® --600....-.... s 
: : : Canadian Oil Companies, Ltd., Petrolia 4,000 1,500 SCLW 
Silver Tip Refinery, Yoder .......... Sees” Sabes Ss 
: : : Good Rich Ref. Co., Ltd., Port Credit. 5,000 600 SC 
Sinclair Ref. Co., Sinclair .......... 14,000 3,500 SCA cs 
ip. at P Imperial Oil, Ltd., Sarnia ............ 41,500 10,700 Comp. 
Socony-Vacuum Oil Co., Inc., Casper 5,000 1,000 SCA McColl-Fronte Oi C 12 
Standard Oil Co. (Ind.), Greybull . 5,000 1,200 Comp. eColl-Frontenac o., Ltd. Toronto 12,000 3,300 SC 
Standard Oil Co. (Ind.) Casper 14,000 4,000 Comp. 
Texas Co., The, Calpet .......... Se” sk hace s Total cece eee e eens 71,350 — 20,600 
Texas Co., The, Casper 7,000 3,600 SC QUEBEC 
Texas Co., The, Cody .......:..... Se ena SA British-American Oil Co., Ltd., 
Tri-State, Inc., Thermopolis ...... Ai on Oe SA Montreal .....:......5: :aeeeeee 12,000 7,500 SCA 
Wasatch Prod. Co., Woods Cross .. 2,200 900 SCA Gen. Pet. Refineries, Pointe-aux-Tre 
Wheatco Ref. Co., Wheatland ......... 120 Ss a rere eo A 300 =; (i 8 
D Z & W Service & Refinery, Torrington 100 Ss Imperial Oil, Ltd., Montreal .......... 30,000 3,400 SCLA 
McColl-Frontenac Oil Co., Ltd., 
TE oc wn, . Sok eeu ee ee 82,060 19,250 Montreal .............).:5 ee 16,000 6,200 SC 
Shell Oil Co. of Canada, Ltd., Montreal 11,500 5,000 SC 
OPERATING REFINERIES IN CANADA Total ...... vecsic. sch seeeerrereenne 69,806 14,600 
SASKATCHEWAN 
ALBERTA British-American Oil Co., Ltd., Moose 
British-American Oil Co., Ltd., Calgary 5,000 2,500 SCA JAW © 5... eee ae ceed oe ee 5,500 2,000 SCA 
Gas & Oil Refineries, Ltd., Hartell ... 2,000 1,000 SC Consumers Co-Op Refs., Regina ...... 1,500 500 SC 
Imperial Oil, Ltd., Calgary = 8,300 2,000 SCA Imperial Oil, Ltd., Regina ............ 10,500 3,200 SCA 
Pacific Oil & Refinery of Alberta, ‘Ltd. 900. Ene. ~ Sterling Ref., Ltd., Yorkton* ......... 750 250 S 
“ Miscellaneous (shutdown) ............ 3400 0.7.41 Miscellaneous (shutdown) ............ 1,750 
Total 19,250 5,500 TOC ocr c oo soe ss ole » Renn 20,000 5,950 
*Shutdown. 
BRITISH COLUMBIA % 
Home Oil Distributors, Ltd.,-N. Van- ; 
couver* 200 ...... 8 OPERATING REFINERIES IN MEXICO 
Imperial Oil, Ltd., Ioco ... 16,000 600 Comp. 
Shell Oil Co. of B. C., Shelburn 4,200 [iene Petroleos Mexicanos, Ciudad Madero . 55,000 8,500 Comp. 
Standard Oil Co. of B. C., Ltd., Petroleos Mexicanos, Arbol Grande 15,000 ...... SLW 
Burnaby 4,700: | sésued SA Petroleos Mexicanos, Belle Vista ..... 4,000 1,100 SC 
—_— , », Petroleos Mexicanos, Mata Redonda .._ 11,000 5,500 SC 
Toth? NANT A STs BMS 26,900 600 Petroleos Mexicanos, Poza Rica ...... ee Ss 
Petroleos Mexicanos, Minatitlan ...... 27,000 2,500 Comp. 
MANITOBA Petroleos Mexicanos, Mexico City ..... TO OGB......0:0.2 s 
1p Anglo-Canadian Oils, Ltd., Brandon . 2,000 900 SC Refinerias Mexico, Nuevo Laredo ..... Se Ss 
North Star Oil, Ltd., St. Boniface ..~ 2,000 750 SCA Refinerias Laredo, Nuevo Laredo .... pe s 
Radio Oil Ref., Ltd., Winnipeg* 700 Ss Refineria Union, Monterrey ........... Sees ae Ss 
Miscellaneous 450 Refineria del Norte, Cd. Juarez ....... 1,000... Ss 
: Total 5,150 1,650 Tetet: 63 Sst vs Hee ee 139,680 17,600 
FRECORD refinery operations oc-_ slightly to 4,740,000 bbl. per day throughput of crude oil of nearly 
curring in the first quarter must during the last 3 months. Average 700,000 bbl. per day. Total demand 
1p. be further accelerated in the suc- operations for the year, projected for all oils this year, including do- 
ceeding 9 months in order to meet by the PIWC committee at 4,743,000 mestic production and imported sup- 
civilian and military requirements. bbl. per day, will exceed the 1944 plies, will average 5,337,000 bbl. per 
Crude-oil runs to stills, according to throughput by 200,000 bbl. per day. day. The next bulge in demand, the 
a recent study by the Petroleum In- . PIWC economic study indicates, will 
dustry War Council’s economics Runs Up 700,000 Bbl. Daily occur in the last quarter with modi- 
committee, will rise to a peak for Wartime requiremenis, the accom- _ fications prevailing in the second 
the year of 4,754,000 bbl. daily dur- panying tables and charts disclose, and third quarters. 
ing the third quarter, tapering off have forced a rise of refinery Refinery gasoline production will 
np. 
ap. PROJECTED RUNS TO STILLS DURING 1945, COMPARED WITH ACTUAL AVERAGE FOR 1942, 1943, AND 1944 
(Thousands of barrels daily) 
7—1945 breakdown by quarters—, 
PAW Districts— 1941 1942 1943 1944 1945 First Second Third Fourth 
1 694 548 633 803 831 799 835 835 830 
2 1,084 , 1,129 1,117 1,117 1,200 1,255 1,200 1,200 1,200 
DT civ ctu ee + ae tal eed ee aes 1,412 1,259 1,358 1,659 1,723 1,796 1,720 1,725 1,720 
4 87 87 86 102 115 99 115 118 114 
5 584 631 723 802 874 854 876 876 876 
Total U. S. 3,861 3,654 3,917 4,543 4,743 4,731 4,746 4,754 4,740 
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TOTAL DEMAND FOR ALL OILS BY DISTRICTS 


Districts— 
Ds oes aaie ealen Oe oes ie ode Sate «MOTOS 
Be SE ha oe ns Shs SS aalne 4 pe lse eae paes 
End) Eda ai and eH AOK ak a n/a ave eat Peewee te ke 
Beebe dvesesecur eI Ree. TEINR SA 
Pe a er | Seen eS tern ry ree 
; ee Sree 


Fig. 1—Daily average total domestic re- 
quirements and exports 
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(Thousands of barrels daily) 


1941 1942 1943 1944 1945 First Second Third Fourth 
1,596 1,375 1,439 1,766 1,904 2,035 1,826 1,762 1,993 
1,346 1,280 1,250 1,263 1,300 1,273 1,310 1,311 1,304 

655 760 760 870 882 860 877 886 905 

86 92 94 107 114 107 114 121 112 

686 156 912 1,005 1,137 1,194 1,134 1,085 1,137 

4,369 4,263 4,455 5,001 5,337 5,469 5,261 5,165 5,451 

REFINERY YIELDS (PER CENT) BASED ON CRUDE-OIL INPUT 

1941 1942 1943 a tbe 

NR cide add o's ss dae taenes eye Sie Bae 44.2 39.7 37.2 38.7 

INS 5 tA Sa fr), , ss av ov. a apne ae oot R eae own 5.2 5.1 5.1 46 

EE AAT; tack ...).: 5. uadee ovale meni aaeee bos 13.4 14.7 148 144 

Cs. Lot ehlrvial..« ss. cada d onan Oe chkeea ee 243 26.9 29.2 27.9 

NN | EEE EE PY A ITS Sh in 28 29 2.7 25 

IN 65s. 3,0, 5 30% «4 ais'avnle, cc giao atom ra eae be 3.2 3.2 28 23 

Pe Me OE... cs se tea kennce oe as wees se 7.0 7.6 8.1 96 

REFINERY GASOLINE PRODUCTION 

7-————Thousands of barrels—_——,, -———Per cent, 

Cracked Straightrun Total Cracked Straightrun 
EOSIN Be ahaa 386,029 269,482 655,511 58.9 41.1 
lll npagtnce sats, 4 Ea 314,454 216,773 531,227 59.2 40.8 
gape dele, Alls ig raencipemplraeee * 296,928 233,448 530,376 56.0 44.0 
Be os acs ae Sem eee oka 344,013 279,272 623,285 55.2 44.8 
the A NE pln sore ao ar 294,365 263,463 557,828 52.8 47.2 
DN 0 0b oem aued sh Coeaens 295,142 260,463 555,605 53.1 46.9 
DANE Sets ta ee so bain hes 270,471 245,580 516,051 52.4 47.6 
BN oe on ot uttras aca woste ae 268,136 251,507 519,643 51.6 48.4 
BS iSreiveegres buxtanhaethesssi« 239,650 231,344 470,994 50.9 49.1 


rise to another all-time peak of 
700,000,000 bbl. for the year, assum- 
ing a constant percentage-yield fac- 
tor of 38.7 per cent on crude charged 
to stills. Another slight rise in the 
percentage of gasoline derived from 
crude processed, however, would 
not be surprising because several 
of the industry’s new catalytic- 
cracking plants operated only a part 
of last year. Gasoline yields remain 
considerably below normal and the 
current rate of 38.7 per cent is in 
contrast to 44.2 per cent prevailing 


YIELD 
CRUDE RUNS 


PERCENT YIELO 


600 000 000 


500 000 000 


100 000 


BARRELS 


1937 1939 1941 1945 


Fig. 2—(Left) Yield of products from crude 
Fig. 3—(Above) Production of motor fuel 





7— 1945 breakdown by quarters —, 


in 1941, the last peacetime year for 
this country. 

Slightly higher yields of straight- 
run gasoline were reported in 1944, 
probably a reflection of emergency 
conditions requiring maximum utili- 
zation of selected crudes for avia- 
tion fuel. 


Charts on this page showing recent and 
future trends in refinery operations are 
adapted from PIWC economics committee 
reports 
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Fig. 4—Crude runs near operating capacity 
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Principal heat exchanger equipment in this im- 

portant plant was supplied by Struthers Wells 

—a total of almost 100 exchangers with many 
thousands of square feet of surface furnished. 

This refinery produces aviation superfuels in 

quantities sufficient for 1500 fighter or bomber 

Q escort sorties over the English Channelevery day. 


STRUTHERS WELLS CORPORATION 


Process Equipment Division—Warren, Pa. 
Plants at TITUSVILLE, PA. and WARREN, PA. 
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New Portable Exploratory Rotary Drill 
Embodies Revolutionary Principles 


A PORTABLE exploratory rotary 
drill lately developed by Prod- 
uct Engineering Co., of Tulsa, em- 
bodies a number of revolutionary 
principles of operation that are 
expected to expedite the drilling 
and materially reduce the cost of 
seismograph shot holes or shallow 
core tests. It is considered possible 
that some of these principles of 
operation can be adapted and ap- 
plied to larger rigs for deeper drill- 
ing. Initial field tests of the unit 
conducted over a period of several 
weeks have proved highly satisfac- 
tory, according to operators. 
. The drill is powered by a hydrau 
lic*motor rotating standard “N” rod 
without the use of a kelly joint, and 
operates without clutches, sprockets, 
chains, or drive shafts, thus elimi- 
nating many moving parts which are 
necessary on conventional drilling 
units. The motor, mounted at the 
end of the mast, in rotation, becomes 
the rotary table and is raised or 


by Neil Williams 


New drill is said to reduce cost 
of seismograph shot holes mate- 
rially, and its principles are be- 
lieved adaptable to application on 
larger rigs for deeper drilling. 
One-man operation of the unit is 
a feature made possible by a cen- 
tral control panel at the back of 
the truck on which it is mounted. 


lowered with the mast. The drill 
Pipe screws directly into a tool-joint 
stud in the center of the motor, 
which eliminates the need of a kelly 
joint. 

Cantilever-Type Mast 


The mast, also hydraulically oper- 
ated, is a cantilever type with a 10- 
ft. stroke. When fully elevated to 
make up or break’ out a joint of 
drill pipe, the hydraulic motor ro- 
tary table at its end is raised 15 ft. 
above the ground. Drilling fluid be- 





Left: Rear view of hydraulic rotary drill unit with mast and head raised in drilling 
position after making up additional drill unit. At the central control panel is W. L. 
Ducker, developer of the idea. In foreground is track for holding drill joints being added 


to the string. 


Right: Rotary head in lowered and extended position preparatory to 


screwing additional drill joint onto tool joint stud in center of motor 
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ing circulated from the mud pump 
to the rotating head of the motor 
is carried through the hollow mem- 
bers of the mast frame, eliminating 
the need of a separate mud and thus 
further reducing the number of 
working parts. 

Hydraulic power is supplied by a 
conventional variable displacement 


hydraulic pump, the power being’ 


transmitted through oil lines to the 


“motor and the two hydraulic cylin- 


ders which raise and lower the mast. 
Circulation of drilling fluid to the 
rotating head is by means of a 
standard 4-in. by 5-in. reciprocating 
pump. 

All equipment is mounted on a 
single, cab-over-engine Ford truck. 
Both the drilling-fluid pump and 
the hydraulic power pump are 
V-belt driven from a common truck 
power take off. For this purpose the 
drilling fluid pump is located im- 
mediately behind the cab with the 
hydraulic pump next in line and the 
truck power take off between them 
and below the bed of the truck. Wa- 
ter for drilling fluid is carried in a 
300-gal. tank mounted under the 
cantilever mast. 


One-Man Operation 


One-man operation of the unit is 
made possible by a central control 
panel at the back of the truck. This 
contains the hydraulic valves for 
raising and lowering the mast, and 
controlling the speed and reverse of 
the rotary motor, the mud-pump cir- 
cuit control, and an automatic drill- 
ing device. The latter control per- 
mits the drill, in operation, to be left 
unattended, and serves not only to 
prevent sticking drill pipe but also 
maintain automatically the most ef- 
fective drilling rate. It functions to 
keep a constant torque load on the 
drill pipe at all times without man- 
ual operation, causing more, or less, 
“pulldown” on the drill pipe, de- 
pending upon the formation. 

This operation is accomplished by 
means of a balance of hydraulic 
power or pressure directed to the 
rotary motor and the cylinders 
which raise or lower the mast. Thus, 
when the motor is set to rotate at a 
certain, desired maximum torque 
load or speed, any additional load 
which might be occasioned by in- 
creased drag of the bit in hard or 
sticky or cavy formations would 
result in the excess power at the 
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motor being applied instead to the 
hydraulic cylinders which lift the 
mast. In turn, as the mast is lifted, 
the torque load on the motor is less- 
ened, and as the motor speed in- 
creases accordingly the hydraulic 
power to the mast-lifting cylinders is 
reduced, lowering the mast and in- 


unit by rotation of the head. When 
breaking out the top joint, the oper- 
ation is reversed. 

A summary of the drilling record 
of the unit in a series of field tests 
extending over a period of 15 days, 
during which 23 holes, ranging in 
depth from 50 to 100 ft., were drilled, 





creasing the pulldown on the drill 
pipe and bit. Consequently, a con- 
stant balance is maintained between 


is given in the following tabulation: 
Total time spent drilling..... 27 hr., 20 min. 


: (1,640 min.) 

the torque load and speed of the Footage drilled ............. 1,345 ft. 

motor and the pulldown of the mast ae ont o aetiting Sg ia 1.22 min 
— ‘ elation oO r e to 

and weight on the bit. field time: 

Normal operations call for approx- ‘isla Wes 0.0 ee 75 hr. 
imately 1,000 lb. hydraulic pressure ae “a Ostia ss. Ss 27% hr 
on the motor, or, in other words, a Footage per bit ........... 168 2. 

. Average hole depth ......... 5846 ft 
torque load which causes 1,000 lb. Gog met hole seal on $40 2 
fluid pressure to rotate the head. Se, ee a: CES BRE ae 09 
This pressure can be varied, how- Cost per foot (based on $40 
ever, according to needs or circum- Per day) .....-..---.--se0es $ 0.446 





stances under which the unit must 
operate. 


Pipe Break-Out Unit 


*Based on 8 hours per day for days de- 
voted to drilling work or attempts at such 
(not standby time). “Does not include 
last day during which rock bit was run 
as an experiment. Other days conventional 
shot-hole-type bit was used. 


A pipe break-out unit mounted on 
the back end of the truck, and 
through which the pipe drill rotates 
while drilling, completes the com- 
plement of permanent equipment in 
the assembly. This unit contains a 
set of backup jaws, which, when 
set, grip the top of the string in the 
hole and prevent rotation while 
making up or breaking out the top 
joint. The unit accommodates a set 
of small slips, similar to tubing slips, 
for holding the pipe string from 
dropping when unscrewed from the 
rotary motor. 

Screwing on and breaking out 
drill joints is done without the aid 
of tongs or wrenches by means of 
the rotary motor. Only the single 
operator is required for the work. 
The drill joints are in 10-ft. lengths, 
and when an additional joint is to 
be made up, the lowered rotary mo- 
tor is swung outward into a position 
which permits the new joint to be 
screwed on by hand or by rotation 
of the head. The head then is raised 
by lifting the mast and the attached 
new joint is screwed into the top of 
the drill stem in the breaking-out 


The tests were made under ex- 
tremely unfavorable conditions. Not 





Left: Lift near top 
position (15 tt. 
above ground) 


Below: Ready to 
break out and add 
another stand 


only was the topography of the area 
in which the tests were made unde- 
sirable but the weather during the 
period of tests was bad, and much 
time was lost due to rains and boggy 
roads and other difficulties in get- 
ting into and out of locations. The 
only construction defects indicated 
pertained solely to conveyance. A 
summary of the formations follows: 





: Footage 

Formations drilled 
Sand and soil . 493 
Shale and clay ............ 448 
NE Ek i Sdetinhaa iv. 364 
Lime, shells and lime 40 
Total 1,345 


Seven bits, exclusive of one rock 
bit run the last’ test day as an ex- 
periment, were run. Some of these 
were four-way pilot-type fish tails. 
The rock-bit experiment on the last 
day revealed the possibility of some 
modified type being used for all 
holes. Best results were obtained 
with relatively high speed and light 
pulldown. 

The new rotary drill is the idea 





Mast and head lowered in position for moving to new location 


of W. L. Ducker, who has been mak- 
ing a study for some time of the ap- 
plication of hydraulics to drilling 
problems. Associated with Ducker 
in Product Engineering Co. are C. H. 
Frost and George F. Martin, who 
have been identified with geophys- 
ics since 1931. 
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Tubing and Casing Corrosion 
Combated by Treated Water 


by Frank B. Taylor 


Cems has been a major 
problem since opening of first 
production in western Kansas. Wa- 
ters of certain formations are par- 
ticularly bad, the Dakota sandstone 
offering an outstanding example in 
this respect. As the fields are wa- 
ter drive virtually without excep- 
tion, the problem of corrosion usual- 
ly starts early in the life of a field, 
or as soon as wells begin produc- 
ing appreciable volumes of water. 
Various counter measures have 
been attempted and expanded with 
varying degrees of success. One such 
method is now gaining wide atten- 
tion and more extensive use and 
is currently being applied in Carmi 
field. It involves the use of stabi- 
lized water in the tubing-casing an- 
nulus to prevent the entry of for- 
mation fluids with their resultant 
corrosive action, and as applied by 
a major operator in the area, the 
method is showing results. (Fig. 1.) 
Water to be used in the annulus 
can be obtained from any fresh- 
water source, and injected without 
treatment. Although this practice 
has been followed in the past it is 
being discarded in favor of an anal- 
ysis of the water to be used in order 
to determine its hardness and the 
character of its dissolved materials 
so that it can be effectively treated. 
This is more positive than assuming 
a water source is stable or fresh 
merely on the basis of visible con- 
dition or effect. Treatment varies 
with impurities present but is usual- 
ly simple and can be done readily 
at the location. 


For a well 4,000 ft. deep, between 
100 and 250 bbl. of treated water 
are necessary, this varying with 
the size of tubing and casing with 
which the well is equipped. With 
the water treated in the desired 
volume, a further precaution against 
corrosion is obtained by adding 0.42 
lb. of sodium dichromate per barrel 
to the water before injection into 
the well. This compound inhibits 
corrosion to a limited degree in a 
manner not too well understood. 
Water is retained in the annulus 
by the use of a production packer 
on the tubing and the use of an 
insert-type pump eliminating the 
necessity of pulling the packer when 
the pump is changed. While this 
method of counteracting corrosive 
fluids in the annulus has not been 
in use very long, those applications 
made to date appear very satisfac- 
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tory in prolonging the 
tubing and casing. 

A comparable method has been 
in use by a number of operators 
in their salt-water-disposal wells 
where corrosive action is extreme, 
with crude oil being used rather 
than water in the annulus. Records 
of corrosion of tubing and casing 
point to very high costs due to this 
alone. One operator has estimated 
that 70 per cent of production costs 
are due to corrosion, tubing, rods 
and casing being included. Any 
method which escapes even a por- 
tion of this cost is desirable. 

On a well in Central West Kan- 
sas, casing was found holed by cor- 
rosion in a little less than 1 year. 


life of 
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In other cases, less extreme, casing 
records show replacements neces. 
sary in between 2 and 4 years. The 
life of tubing and rods is corre. 
spondingly short. Counteractive 
measures to prevent excessive cor- 
rosion of casing are particularly 
mecessary and vital in those 
wells equipped with small-diame- 
ter casing for in many cases it js 
impractical to attempt to run a 
smaller replacement string when 
the original casing is gone. 

In order to provide as much pro- 
tection as possible for the casing 
string, full cement jobs are common 
with a temperature survey being 
made to determine actual top of 
the cement. From 600 to 900 sacks 
are required on a 4,300-ft. hole, with 
increased volumes being necessary 
if there is a receptive formation. 
As added materials, bentonite in 
ratios to 2 per cent of the volume 


- and flake plastics in the ratio of 8 


lb. to one sack, as well as other 
materials for particular purposes 
are used. Casing centralizers have 
been used in cementing operations 
to keep the casing off the wall of 
the hole in order that the entire 
circumference of the pipe be pro- 
tected by cement, and that any 
channeling action be minimized. 

In the northwest sectors of the 
state, where Dakota sandstone car- 
ries large volumes of salt water at 
shallow depths, many operators run 
a special string through this forma- 
tion for added protection. If no such 
string is used, a full cement job 
is a requisite. 

While there is no positive means 
of controlling corrosion of well 
equipment, a number of methods 
alleviate the action, and as such 
afford more months of service from 
the materials and reduce operating 
costs by an equivalent amount. Costs 
of repairing casing strings vary from 
$5,000 to $10,000; repairs to tubing 
and rods are more frequent but less 
in outlay, so the reduction of any 
one of these items is a step toward 
more efficient production. 


Victor Barry, a member of the 
foreign trade department of Socony- 
Vacuum Oil Co., Inc., has been ap- 
pointed chief United States petro- 
leum adviser to Great Britain, en- 
trusted with giving advice to the 
American ambassador concerning 
allocation of United States petro- 
leum supplies to the United King- 
dom. Barry, who was general man- 
ager of Socony-Vacuum’s central 
European properties when the war 
began, succeeds Clarence E. Meyer. 
who is returning to this country. 


W. J. Christian, W. E. Allison, 
Monte Gwynn, I. P. Bradley and 
G. E. Benham have been named 
members of the East Texas tender 
committee at Kilgore by the State 
Railroad Commission. 
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QUESTIONS on TECHNOLOGY 


by W. L. Nelson 


Consulting Engineer 





Feedwater Heating By 
Pipe Still Stack Gases 


As a fuel-conservation measure we 
propose to heat the feedwater to our 
boilers with the hot stack gases from 
our cracking furnace. The stack 
gases are at 950° F. and we need 
about 5,000 gal. per hour of water. 
How much 3-in. tubing will be re- 
quired?—H.D. 


It is not the policy of this page 
to make specific computations or 
recommendations nor is sufficient 
information given by the querist for 
recommendations. 

If stack-gas temperatures are 
high, as is often the case in a crack- 
ing plant or in a still that is being 
operated at over its designed ca- 
pacity, the use of an “economizer” 
is usually justified. Thus, about 1,000 
gal. per hour of feedwater for the 
boilers may be heated each hour for 
each 1,000 B.P.D. worth of cracking- 
plant capacity. As an example, a 
5,000-B.P.D. cracking plant can nor- 
mally be expected to heat 5,000 gal. 


per hour of boiler feedwater. These . 


figures are based on a cracking plant 
that operates at a recycle ratio of 
4 to 1, the use of 40 per cent air in 
the furnace, a stack gas temperature 
of 950° F., and water being heated 
from 100 to 300° F. 


Nevertheless, somewhat  disap- 
pointing results have been obtained 
by many refiners because they ex- 
pected this very excellent economy 
without paying for the somewhat 
large amount of surface required. 
The amount of surface required is 
about 580 sq. ft. for each 1,000 G.P.H. 
of water (under above conditions). 
which corresponds to the following 
approximate amounts of standard 
pipe: 


114-in. pipe 1,170 ft. 
2- in. pipe 935 ft. 
3- in. pipe 635 ft. 
4- in. pipe 495 ft. 


Another point must be watched, 
namely, that the cooling of the stack 
gases makes the stack function less 
well. The above figures are based 
on cooling of the stack gases to 620° 
F. Thus, the draft produced by the 
stack will be reduced by about 25 
per cent. For example, a stack that 
Was producing a draft of 0.8 in. 
water draft at a stack inlet of 950° 
F. would produce only 0.6 in. water 
at a gas inlet temperature of 620° F. 
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(Questions on Technology, Sept. 16, 
1943, p. 62). Stated another way, if 
the draft produced by the stack 
when operating at an inlet of 950° 
F. is just sufficient to properly op- 
erate the cracking still burners, it 
will be necessary to lengthen the 
stack by 25 per cent or a little more 
after the economizer is installed. 
From all of this it can be seen that 
the installation of economizer tubes 
in the breeching connection of a still 
is farreaching in its effects and is 
an operation that is related to sev- 
eral other features of the design. 


Lime for Removing 
Hydrogen Sulfide 


C. W. Rippie of Harshaw Chemi- 
cal Co. has been good enough to 
comment on an item on the Ques- 
tions on Technology page in the 
issue of December 9, 1944, page 83, 
concerning the regeneration of so- 
dium sulfide. The answers given 
below are mainly those of Rippie. 


The accumulation of sodium sul- 
fide in doctor solution or in caustic 
solutions used for the removal of 
mercaptans, can be avoided only by 
the removal of hydrogen sulfide 
from the gasoline or naphtha by 
a preliminary chemical treatment. 
Lime can be used for this purpose 
as well as the reagents and methods 
suggested. The cost of lime for the 
removal of hydrogen sulfide is only 
about one-fourth as much as the 
cost of caustic soda. One pound mol 
of hydrogen sulfide requires 74 lb. 
of lime at % cent per pound or 37 
cents as compared with 80 lb. of 
caustic soda at 2 cents per pound 
or $1.60. 


The disposal of waste lime solu- 


tion is troublesome. The amount. of.- 


waste can be kept to a minimum 
by using it until it is nearly com- 
pletely spent. It becomes a greenish 
color when nearly spent. Congo red 
is a good indicator for the titration 
of spent alkaline solutions which 
contain salts of hydrogen sulfide. 
This indicator turns purple on..the 
acid side and does not*react with 
liberated hydrogen sulfide. Under 
these conditions methyl orange gives 
an uncertain end point. If spent 
sulfuric acid is available it can be 
mixed with the spent lime ahead 
of the sewer line. 

Bureau of Mines Reports of In- 


vestigations 3178, by Rue (1932), en- 
titled “Use of Lime for Removing 
Hydrogen Sulfide From Natural 
Gas” indicates that salt increases 
the solubility of lime in water from 
about 5 per cent for -plain water 
solution to about 9 per cent for a 
10 per cent salt solution. Difficulty 
has been encountered with lime 
slurries because of the tendency to 
emulsify in the oil phase. 

Washing the water has been 
proposed from time to time but 
such large amounts of water are 
required that commercial installa- 
tions have probably not been made. 


More on Filling 
Propane Cylinders 


Note: Additional information 
about an item of March 17, page 121, 
has appeared. 


The procedure used by one large 
company in filling commercial pro- 
pane cylinders is as follows: 

If cylinder is known to be dry: 

1. Permit sufficient propane vapor 
to enter the cylinder to build up a 
pressure equal to about half of the 
pressure in the propane line. 

2. Close the valve and disconnect 
the cylinder. 

3. Vent the gas in the cylinder to 
the atmospheré by opening the 
valve on the cylinder. 

4. One such operation, i.e., (1), (2) 
and (3), reduces the air content of 
the gas in the cylinder to 10-15 per 
cent. 


5. Repeat operations (1), (2) and 
(3) two or three times. 


If cylinder contains liquid (par- 
ticularly heavy oil): 

1. Fill the cylinder half full of 
liquid from the propane line. 

2. Close valve, disconnect cylin- 
der, and allow about half of the 
liquid propane to evaporate by open- 
ing the valve. 

3. Invert the cylinder so that the 
remaining (one-fourth cylinder 
worth) liquid is discharged through 
the valve. 

_ 4. In taking laboratory samples, 
or if the liquid does not run clear, 
the operations (1), (2) and (3) are 


‘repeated two or .three times. 


Approximate computations on the 
increase of vapor-pressure caused 
by the presence of air indicate that 
when the gas in the cylinder con- 
tains 10 per cent of air at the 
moment of loading, the vapor-pres- 
sure at 130° F. may be higher than 
that of propane by 20 or 25 psi. At 
larger percentages of:-air: the com- 
putations are not very accurate, but 
they do indicate large increases in 
vapor pressure. By any sort of a 
purging operation the air content 
would be so reduced that its effect 
would not be great. 








STITT Heavy Duty Type Spark Plugs are 
standard for Gas Engines throughout the Industrial Engines, Commercial Engines, Auto- 
United States and foreign countries, and have mobiles, Roadmaking and Contractors Ma- 






been. for over 26 years. They are standard chinery. and other motorized equipment. 
equipment on practically all makes of gas 


engines built in this Country, used in drilling, Stitt Spark Plugs can be purchased at all Oil 


pumping, compressor plants and other heavy and Gas Field Supply Stores. 
duty service. 


Other types of Stitt Spark Plugs are giving upon request. 


Manufactured by 


the same splendid service in Trucks, Tractors, 


Illustrated and descriptive catalog furnished 














COLORS 


Petroleum Identifiers ........ Petroleum Markers 


We offer a complete spectrum range of colors,developed to meet the special requirements of 
the Petroleum Industry, possessing permanency, fastness to light, acid, alkali, conditions of 
storage and solubility in all petroleum products. These colors find many applications in 
Petroleum products; provide distinctive marking advantages for Gasolines, Kerosenes, Lu- 
bricating oils, Grease, Tractor and Diesel Fuels, Distillates, Waxes and to increase sales 
appeal of specialties. 


Blue Whitener: An emergency treatment in neutralizing undesirable yellow shades in un- 
colored gasoline or kerosene. 


Oil Color Corrector No. 48 Cone: Bright Fluorescent shade, good yellow body with green 
fluorescence 100% soluble, fast to light and stable to heat. 


Special Products for the Petroleum Industry 


Gasoline additives: Inhibitors — Stabilizers — Emulsifiers 
Detergents — Wetting Agents — Dispersing Agents 


Pioneers in Gasoline Colors and Anthraquinone Dyes 


Patent Chemicals, Inc. Patent Fuels & Color Corp. 
Manufacturing Division Marketing Division 
335 McLean Boulevard, Paterson 4, N. J. 1710 Carew Tower, Cincinnati 2, Ohio 


Send all inquiries direct to ovr Laboratories at Paterson, N. J. 
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Engineering Gundamentals 


A FEATURE OF THE OIL AND GAS JOURNAL 


Methods of Reducing Capillary Penetration of Excess 
Water Around an Oil Field by Pumping 


OWNWARD withdrawal of 

fluid.—It has been suggested 
by some engineers that in some 
types of reservoirs where there is 
not too much fluid to handle, that 
if. the fluid could be drawn off in 
a downward direction rather than 
upward, there would be less tend- 
ency for water cones to form and 
less opportunity for water to be 
drawn into the sand around the 
well above by capillary effects. 
The suggestion is that where suit- 
able conditions warrant, the well 
could be drilled completely through 
the sand and on down to a depth 
of say 100 or 200 ft. below the 
bottom of the sand, casing set, 
cemented, and gun perforated or 
cut out* opposite the portion of 
sand free from water. Then by 
pumping the fluid from a level in 
the hole below the sand, no water 
would be allowed to stand opposite 
the oil sand at any time while the 
well was pumping. 

Furthermore, gravity and pres- 
sure forces in the oil sand would 
be directed downward around the 
periphery of the well rather than 
upward, and there would be less 
tendency for coning to take place, 
since the downward forces set up 
by the flowing oil would tend to 
depress the oil-water interface in 
the form of a funnel rather than 
elevate it in the form of a cone. 
However, there is the standpoint 
that it may not be good practice 
to leave the sand face of a produc- 
ing sand exposed to air and gas. 
An open sand face tends to in- 
crease the formation of paraffin 
and also precipitation of calcium 
carbonate from bicarbonate waters. 

Therefore, it is thought that 
where water penetration is suspect- 
ed, the pump should be set in the 
hole below the oil sand so that 
fluid currents will be directed 
downward from the sand to the 
pump and that the pumping rate 
should be so regulated that the 
face of the sand will be covered by 
oil while the fluid is being removed 
from below. Gas anchors in some 


*Accomplished by setting a _ soluble 
pipe opposite the sand and dissolving 
out the soluble section. 


instances are helpful. The most 
important single factor in this con- 
nection is to have at all times an 
accurate record of the fluid levels, 
both oil and water, in the hole in 
order to determine the pump posi- 
tion and rate of fluid withdrawal. 
What is needed is a simple elec- 
trical recording gage set in the hole 
between the casing and tubing and, 
by means of wires, record at the 
surface, the position of the upper 
surface of the water and that of 
the oil. Such devices will even- 
tually be available. 


Water-oil contact gages. — The 
diagram (Fig. 1) illustrates a sim- 
ple gage devised by J. C. Hunter, 
Jr., for recording fluid contacts in 
an oil well, reservoir, or tank. Four 
electrical contacts in a single insu- 
lated cable are run into the well. 


The connections are arranged so 
that the circuits containing the am- 
meter and dry-cell battery are bro- 
ken only by the resistance gaps 
between the lower contact in the 
well and any one of the other three 
contacts. An alternate opening and 
closing of the three circuits indi- 
cates which of the upper three 
contacts is in the oil and which is 
in the water. If a contact is in the 
water, current flows and is regis- 
tered on the ammeter. If the con- 
tact is in the oil, no appreciable 
amount of current 
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should be used in the well. 

Measurement of oil-water ratios. 
—In addition to a knowledge of 
oil-water contact heights in the 
well while it is pumping, an accu- 
rate knowledge of the amount of 
water produced per barrel of oil 
is also important. This entails fre- 
quent accurate gaging of the vol- 
umes of oil and of water produced. 
In the past it has been customary 
to make a daily centrifuge test of 
a small sample of the oil (in most 
cases only 50 ml.). 


Such a method is not accurate 
if the per cent of water is high be- 
cause one is dealing with very 
small volumes, and since there are 
changes in the water-oil levels in 
the well at different pumping pe- 
riods, the volume of water fre- 
quently varies as much as 100 per 
cent in short intervals. It is pref- 
erable to have a small, accurately 
calibrated gage barrel set in the 
tank battery into which the fluid 
from the well can be flowed at any 
time through a bypass and the oil- 
water ratios gaged after treatment 
and settling until there is nearly 
complete oil-water separation. 


Reference 


Hunter, J. C., Jr., A Laboratory Study 
of the Production of Oil and Water from 
Sand: University of Texas Thesis, pp. 
1-58, 1937. 
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Fig. 1—Diagram showing method of hooking up electrical 
contacts for gaging height of oil-water contacts in annular 
space between tubing and casing in oil wells. (After J. C. 


Hunter, Jr.) 


Series prepared by F. B. Plummer, professor, petroleum engineering school, University of Texas 


MARCH.31,,1945 


ES ee 


311. 





= 


| 














BALANCE. ... mars tne nesic ee 


eround which emblem quality 100% Pure 





Pennsylvania Motor Oils are advertised. 





Color pages in national magazines are telling 
the “balance” story of these high quality oils. 








100% Pure Pennsylvania oils are Balanced... 
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Natural-Gas Hearings 
Postponed by FPC 


WASHINGTON.—The Federal 
Power Commission this week post- 
poned, until late summer or early 
autumn, the series of hearings in 
the principal natural-gas-producing 
regions of the country scheduled to 
begin on May 1 in Kansas City, pur- 
suant to the commission’s nation- 
wide investigation of the conserva- 
tion and utilization of natural gas. 

The commission postponed hear- 
ings after being advised by repre- 
sentatives of the conservation au- 
thorities of Kansas, Louisiana, and 
New Mexico, which are in course 
of preparing evidence on natural- 
gas reserves, conservation practices, 
gas utilization and related matters 
for presentation at the hearings, 
that the delay is desirable in order 
to afford adequate time for the 
presentation of such evidence. 


Pittsburgh Watching Texas 
Gas Fight With Concern 


PITTSBURGH.—tThe fight to keep 
Texas’ natural gas at home is of 
grave concern to Pittsburgh. 

“The simple fact is that this dis- 
trict’s fuel needs could not be met 
without Texas gas,” ‘says the Pitts- 
burgh Press. “Should it ever become 
the practice of producing states to 
confine use of their natural gas 
within their borders, Pittsburgh in- 
deed would be sunk. 

“At least 75 per cent of the gas 
consumed in this area is imported 
from other states—most of it from 
West Virginia, Kentucky, Texas and 
Kansas. 

“The seriousness of the situation 
should Texas prohibit gas exports 
can’t be overemphasized,” said an 
official of Peoples Natural Gas Co. 

“When the time comes that we 
can’t buy gas west of the Missis- 
sippi, Pittsburgh will have to begin 
building manufactured gas plants,” 
a spokesman for Manufacturers 
Light & Heat Co. commented. 

Both companies distribute Texas 
gas here, and both reported it would 
be impossible to meet customer re- 
quirements without it. 

The Equitable Gas Co. doesn’t tap 
Texas supplies, but 85 per cent of 
its current distribution comes from 
outside the state. 

Peoples and Manufacturers draw 
upon 90,000,000 cu. ft. of gas shipped 
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daily from Texas to Hope Natural 
Gas Co. in West Virginia. This gas 
moves through lines operated by 
Tennessee Gas & Transmission Co. 
which brought the Texas problem 
to focus by applying for authority 
to deliver additional Texas gas. 

“Pennsylvania’s gas reserves have 
been declining steadily since the 
turn of the century while consump- 
tion has climbed. 

“Pennsylvania still has a large 
number of gas wells in operation, 
but their output is relatively small. 

“Tt is obvious that if use of gas 
is to be continued at the present 
rate, increasing amounts of gas will 
have to be brought into the state,’ 
the State Department of Internal 
Affairs said in a recent report on 
mineral resources.” 


City of Hugoton Authorized 
To Drill for Gas Supply 


TOPEKA.— The Kansas legisla- 
ture has authorized the city of Hu- 
goton, which lies in the heart of 
the rich Hugoton natural-gas field 
of Kansas and Oklahoma, to drill 
its own gas well. The senate passed 
the bill and sent it to the governor. 
Sponsors*explained the city had a 
chance to drill on a site donated by 
a successful gas producer. 


Proposed Natural-Gas Tax 
Arouses Ire of Operators 


OKLAHOMA CITY.—Representa- 
tives of the natural-gas industry 
came-here last week to protest vig- 
orously against a proposed law im- 
posing a tax of 2 cents a thousand 
cubic feet on natural gas, designed 
to provide funds for higher appro- 
priations to schools, roads and pub- 
lic health. 

Homer Long, Guymon, declared 
the tax would take half the income 
from gas in the Hugoton field. Merle 
Smith, Guthrie, said half the homes 
in Oklahoma are heated with gas 
and the Government has asked there 
be no increases in the cost of living 
during the war. 

James Orr, Poteau, representing 
LeFlore County Gas & Electric Co., 
said higher costs of operation have 
already run his company into the 
red, and that it would have to aban- 
don exploration and drilling “and 
try to limp along” if the new tax 
should be imposed. 


E.. L. Costner, Poteau superin- 
tendent of schools, joined those op- 
posing the tax, despite its promised 
additional aid for schools. “We’ve 
got to be intelligent about this 
thing.” he said. “We can’t afford 
to do more damage than good.” 


July 1 to See 13 Additions 
To Carbon-Black Plants 


DALLAS. —Construction of 13 
carbon-black plants in the South- 
west, authorized during the past 6 
months and designed to increase 
daily production by 300,000 Ib., is 
expected to be completed by July 
1, according to George L. Noble, 
Jr., regional director of War Pro- 
duction Board. Carbon - black, ur- 
gently needed°in the synthetic-rub- 
ber program, is reported to be 14,- 
000,000 Ib. monthly behind schedule. 

Noble said the plants, to cost over 
$1,000,000 each, are located at Bor- 
ger (2), Pampa, Sunray, Odessa, 
Kermit, Wickett, Seagraves, Guy- 
man, Okla., and Eunice, N. M. (3), 
and Ryus, Kans. 

Defense Plant Corp. has approved 
plans for a $1,423,000 expansion of 
carbon-black manufacturing opera- 
tions of United Carbon Co., Inc., in 
the Midland-Odessa area. DPC pre- 
viously had approved plans for con- 
struction of new buildings and in- 
stallations by the company at a total 
cost of $6,138;000. Work is under 
way. Previous commitments issued 
by the DPC for the newest Texas 
project, a part of the emergency 
synthetic-rubber program, have to- 
taled $4,000,000. 

A preliminary commitment of $1,- 
500,000 to Columbian Carbon Co. 
for acquisition of plant facilities in 
Seagraves, Gaines County, was an- 
nounced Saturday by DPC. The ul- 
timate cost was estimated at $2,- 
250,000. 
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Hanesville Unit Starts 


Gasoline-Plant Operation 


Haynesville operators committee 
has been testing and putting into op- 
eration this week the recently com- 
pleted gasoline plant, with a capac- 
ity of 15,000,000 cu. ft. producing 
40,000 gal. daily. The compressor 
plant has been in operation since 
January for injecting gas. The plant 
serves unitized operations for han- 
dling production from the Pettit 
lime. The Pettit lime area at Haynes- 
ville (Louisiana) which has been 
unitized produces from 180 wells, 
making between 6,500 and 7,000 bbl. 
of crude daily. 
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Danaho Refining Co. Buys 
Clymore Plant at Pettus 


HOUSTON.—Danaho Refining Co., 
a.Texas corporation, has- purchased 
the refinery of Clymore Co., Inc., 
at Pettus. The general offices of 
Clymore are in Houston. 


Higher Demurrage Charges 
Continued to June 1 


WASHINGTON. — Increased _ de- 
murrage charges on railway tank 
cars, ordered January 22 and sched- 
uled to terminate March 31, will be 
continued to June 1, Col. J. Monroe 
Johnson, director of Office of De- 
fense Transportation, has announced. 

The order, issued by Interstate 
Commerce Commission at the re- 
quest of ODT, applies to all tank 
cars owned, leased and controlled 
by railroads or private companies. 
It provides that the time a loaded 
tank car may remain at any point 
of destination, without having to 
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pay demurrage, be reduced from 48 
to 24 hours. The demurrage charges, 
after the expiration of the first 24 
hours, were set at $11 per car daily 
for the first 5 days, and $22 for each 
day thereafter. 

“The railway tank-car situation 
continues so intensely critical that 
extension of this order is absolutely 
essential,” Colonel Johnson said. 


Gulf Coast Gasoline Stocks 
Register Minor Increase 


HOUSTON.—Stocks of all grades 
of gasoline and naphthas at plants 
in Gulf Coast Refiners Association 
were reported at 1,833,834 bbl. on 
March 15, an increase of 316,891, 
bbl. over inventories at the same 
plants on February 28. Automotive 
gasoline stocks alone were 689,535 
bbl., an increase of 142,552. About 
25 per cent of this total is a special 
military grade not available for ci- 
vilian use. 

Total stocks of all products were 
reported at 3,446,266 bbl., an increase 
of 37,675. A year ago total products 
stocks were 3,721,465 bbl. 

Crude runs totaled 135,259 bbl. 
daily. 


Say Proposed Tax Would 
Drive Refineries Away 


OKLAHOMA CITY.—If a bill im- 
posing a tax of 1 cent a gallon on 
gasoline at the refinery becomes 
law, owners of plants will move 
them into other states and ship gas- 
oline back into Oklahoma, a house 
committee considering the bill was 
told by refining company officials. 
The bill, introduced by Ben Choate, 
of Indianola, is designed to raise 
$16,500,000 annually for schools. The 
committee on revenue and taxation 
voted an adverse recommendation. 


Navy Asks Midwest Plants 
For More Diesel Fuel 


CHICAGO.—The U. S. Navy has 
asked refiners of District 2 (Mid- 
west) for a sharp increase in the 
supply of special diesel fuel (7-0-2-D) 
grade) to meet rising requirements 
which are expected to continue 
throughout the remainder of the 
two wars. The demand is for 35,000 
bbl. daily, against the 12,000 bbl. 
shipped now. 

The call estimates that an aver- 
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black—empty space 
erred 










shows white. 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
temperature resisting 
steel and are highest 
uality throughout. 
iquid cham 


made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E, requirements. 


The “Reflex” is one of 
the complete line of Pen- 
berthy Gages that meet 
every liquid level gage 
requirement. 
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age of 20,000 bbl. daily can be at- 
tained in April, with the 35,000-bbl. 
goal reached by the end of that 
month. Every refiner in District 2 
is being notified. 


It is predicted that this will cur- 
tail the supply of civilian distillate 
for the duration, and the only pos- 
sible way to balance the need will 
be importation of middle distillates 
from District 3 (Gulf and Southwest 
area). Even this will require special 
compensatory transportation plans, 
similar to those by which crude -is 
brought in from distant areas. 


Because the Gulf region makes 
little or no 7-0-2-D, the program is 
said to mean District 2 will be trad- 
ing away high-grade virgin stock 
and receiving cracked products in 
return. 

Refiners in District 2 are receiv- 
ing a questionnaire to disclose their 
position on meeting the demand, 
and are asked to report maximum 
manufacture of the product disre- 
garding influence on supply of kero- 
sene and distillate for civilian con- 
sumption. They also are asked to re- 
port by months light diesel fuel sup- 
plied to railroads, 7-0-2-D diesel now 
contracted to Navy, maximum addi- 
tional quantity which can be offered 
voluntarily, minimum quantities of 
kerosene, range oil and distillate 
needed for replacement, and possi- 





Sparks amid explosive or flammable 
liquids, gases, fumes, or dust, present 
real danger! Ampco Safety Tools — 
from the industry’s most complete line 
of over 400 standard types and styles 
—help you provide protection to work- 
men and costly equipment in these 
hazardous situations. Widely used in 
oil refineries, chemical plants, ordnance 
plants — in mines and on ships. Ap- 








proved by insurance authorities; fre- 
quently required to earn lowest insur- 
ance rates. © Don’t wait for a disaster 
to point out the wisdom of your using 
Ampco Safety Tools. Make them stand- 
ard equipment for your vulnerable 
operations now. Write for free catalog. 
AMPCO METAL, INC., Dept. OG-3 


Milwaukee 4, Wisconsin. 


Safety Tools 





ble amount of replacement mate- 
rial which can be made. 


High-Octane Plants to Get 
Canol-Project Workmen 


WASHINGTON.—Refinery work- 
ers released as a result of abandon- 
ment of the Canol project are to be 
recruited for high-octane plants un- 
der special referral: authority grant- 
ed to Petroleum Administration for 
War by War Manpower Commission. 

PAW is to arrange for allocation, 
hiring, and transportation of these 
workers in the United States and to 
Bahrein Island in the Persian Gulf. 
All workers hired will be furnished 
transportation to the new job by the 
employer and they will be shipped 
direct from the Canol project to 
high-octane plants most urgently in 
need of skilled production workers. 

WMC emphasized the critical need 


‘in the “must” plants producing high- 


octane gasoline for workers with the 
necessary skills, directing particular 
attention to the need for such work- 
ers at the Bahrein project. The 
Bahrein Corp. is recruiting in the 
United States for highly skilled and 
experienced refinery production 
workers, WMC officials added. 


A.S.M.E. Oil and Gas 
Power Meeting Postponed 


The executive committee of the 
Oil and Gas Power Division of the 
American Society of Mechanical 
Engineers has announced that the 
1945 meeting of the division will 
not be held as scheduled. 

Milwaukee, selected as the site 
of the meeting, is to be retained as 
the scene of the meeting for 1946, 
and as many as practicable of the 
plans for the now-deferred event 
will be carried through to next year. 
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PIPE LINES © 





Interstate to Take Bids 
For Mississippi Outlet. 


Specifications have been issued 
and bids are to be received April 1 
by Interstate Oil Pipe Line Co. for 
the construction of a 120-mile sys- 
tem of 8-in., 10-in. and 12-in. to pro- 
vide an outlet from Mississippi 
fields to Baton Rouge, La. 


Permission to cross Mississippi 
highway rights-of-way in construc- 
tion of the line from Liberty, Miss., 
to Baton Rouge has been granted. 


A spokesman for the state high- 
way department said that a permit 
for the crossings had been signed 
“with the knowledge and approval” 
of Gov. Thomas L. Bailey, who pre- 
viously has said he would “fight 
having the state honeycombed with 
pipe lines.” 

The Interstate company’s feeder 
lines of the system would connect 
with the Cranfield field in Adams 
County and the Mallalieu field in 
Lincoln County, Mississippi. At pres- 
ent oil from the Cranfield field, Mis- 
sissippi, is piped across the river to 
St. John’s landing and then sent by 
barge to Baton Rouge for refining. 

Further pipe line and possible re- 
finery development in Mississippi 
was predicted at a conference be- 
tween Governor Bailey and mem- 
bers of the state oil and gas board 
with engineers representing oil com- 
panies. 


FPC Considers Extension 
Of Tenn. G. & T. Co. 


Application of the Tennessee Gas 
and Transmission Co. to build a 95- 
mile, 16-in. extension to the San 
Salvador pool, Texas, came before 
Federal Power Commission -for full 
hearing last week. 

Permission also is sought to oper- 
ate four additional compressor sta- 
tions under lease from the Defense 
Plant Corp. 


Thomas McGrath, representing the 


. United Mine Workers and a num- 


ber of railway brotherhoods, indi- 
cated that he would not oppose the 
application, if it is for emergency 
purposes only. He said, however, he 
would object if it is shown that a 
permanent “uneconomical” increase 
in the use of gas in the East is 
planned. 


Davis Heath, attorney for the 
Texas Railroad Commission, said 
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only that he was present to “de- 
velop facts.” 

Opposition to construction of ad- 
ditional natural gas pipe lines re- 
cently has been expressed by Chair- 
man Olin Culberson of the Railroad 
Commission. 


Robert E. May, company attorney, 
said the new facilities were request- 
ed by the DPC to meet emergency 
needs next winter. They would per- 
mit an increase of the company’s 
main line gas load from 203,000,000 
cu. ft. a day to 263,000,000 cu. ft. 


The company would construct the 
pipe line, while the compressors 
would be financed by the DPC. 

This brought a protest from Mc- 
Grath, who said he did not under- 
stand why the company should not 
be required to pay for the com- 
pressors. 

“I think the Defense Plant Corp. 
should be in here telling us why our 
money has to be spent for this pur- 
pose,” he said. 

Total cost of the installations has 
been estimated at $2,552,600 for the 
pipe line and a dehydration plant, 
and $5,120,000 for the compressors, 
which would be on the main line in 
Mississippi, Tennessee and Ken- 
tucky. 

Gardiner Symonds, president of 
T. G. & T. Co., reiterated the con- 
tention of the company, in seeking 
authority to build the connecting 
line, that additional quantities of gas 
are necessary to meet demands of 
eastern war industries. The eastern 
terminus of the company’s pipe line 
is in West Virginia, where it con- 
nects with other lines serving in 
nearby states. 

E. O. Bennett, Houston, consult- 
ing engineer, expressed belief the 
Tennessee company should be al- 
lowed to tap both the San Salvador 
and Carthage fields in East Texas 
to be assured of adequate supplies. 

L. L. Tonkin, president of Hope 
Natural Gas Co., Clarksburg, W. Va., 
who supported the proposal of the 
T. G. & T., estimated there would 
be a shortage of about 20,000,000 cu. 
ft. daily under demand during peak 
load periods next winter unless more 
fuel was obtained from T. G. & T. 


Humble Extends 
Gathering Lines 


The Sand Flat pool of northern 
Smith County, East Texas, which 
produces both from the Paluxy of 
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j the Upper Glen Rose and also from 
the Rodessa section of the lower 
n Sf Glen Rose, will be given a pipe-line 
Curveranps’” ae outlet by Humble Pipe Line Co. The 
firm is reported to have bought 
right-of-way for a 9-mile, 8-in. line 
from the pool to connect with its 
Hawkins line. Humble at present is 
trucking the oil. Humble has in- 
creased capacity of its carrier from 
the Sand Hills pool of Crane County, 
West Texas Permian basin from 
8,500 to 11,000 bbl. through construc- 
tion of 3.3 miles of 4-in. loop paral- 
lel to its present carrier. 


Metropolitan Eastern 
Plans for Project 

Metropolitan Eastern Corp., which 
has filed an application with both 


TOPS FOR Federal Power Commission and War 


Production Board, for a permit for 


Main Line an 825-mile natural-gas line from - 


and DITCHING Carthage in the East Texas area to 
Field Line southwestern Ohio, is a new con- 
cern which is in the process of 
working out solutions for problems 


STRIPPING ) Reconditioning 


d connected with the undertaking. 
for Among those mentioned in the di- 
Take-Up rection of the organization are 


Chester Ring, president, and C. Ross 

Holmes, chief engineer, who at one 

THE CLEVELAND TRENCHER Co. time was connected with the New 
Din eh « <Ball Ponche, York Public Service Co. 

20100 ST. CLAIR AVE. + CLEVELAND, OHIO It is reported that the proposed 





WISCONSIN 


HEAVY-DUTY 








The Wisconsin engine-powered reciprocating pump 
pipe-line transportation unit shown in the above 
illustration was installed in 1937 and, at last re- 
ports, was continuing to give the Sinclair Prairie 
Pipe Line Company almost perfect service, in this 
operation, at Seminole, Okla. 





No matter what type of equipment or operation 
you have that requires dependable engine power 
* + » you can’t go wrong if you specify “Wisconsin 
Heavy-Duty Air-Cooled Engine”. 








AP Toe) BL ek ed: ae WRITE 10 HARIEY SALES CO. 


Corporation 510 Atlas Building, Tulsa, Oklahoma 


M & M Building, Houston, Texas 
MILWAUKEE 14, WISCONSIN Oil field distributors for Wi 


sconsin 
Engines and all types of utility units. 
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line will terminate near Hamil 
Ohio. A gas line in that area js 
part of the Columbia Gas & Electric 
Co. system. No information is avail. 
able regarding arrangements for 
connections with gas properties ip 
the Carthage field which have been 
said to represent reserves of 1% 
trillion feet. 


Pipe-Line Valuation 
Method Explained 


A brochure describing a procedure 
for bringing pipe-line valuations 
down to date has been prepared by 
J. Marshall Hutts of Houston and 
Alfred Raws, Jr., of Philadelphia. 
In a previous report Hutts’ name 
was incorrectly given on page 108 
of the March 24 issue. 


WEP Throughput 
Rate Maintained 


War Emergency Pipelines, Inc. 
maintained high throughput during 
cold weather of the week ending 
March 2. Pumpings of crude oil 
through the 24-in. line from Long- 
view, Tex., to Norris City, IIl., aver- 
aged 315,882 bbl. daily. Deliveries 
to the Ohio Oil Co. system at En- 
field, Ill., amounted to 7,988 bbl. 
daily. From Norris City to the East 
Coast crude-oil movement through 
the 24-in. line averaged 308,066 bbl. 
daily; 144,214 bbl. daily were de- 
livered to Philadelphia refineries 
and 159,234 bbl. daily went to re- 
fineries in the New York area. 


In the same period pumpings 
through the 20-in. products line 
averaged 226,919 bbl. daily from 
Beaumont, Tex., to Linden, N. J.; 
deliveries to refineries in the New 
York area were 225,541 bbl. daily. 


During the week ended February 
28, the Southwest Emergency line 
pumped from Heard station in the 
Corpus Christi, Tex., area to con- 
nections at Houston an average of 
78,186 bbl. of crude oil. 





C. S. FOREMAN 
COMPANY 


General Contractors 
PIPE LINES 


20 West Ninth Street 
Kansas City, Missouri 
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Exploration and Drilling 





Week's Highlights 


USINESS representatives of the 

geologists have assembled from 
all parts of the county, handled their 
essential transactions, and departed. 
Although there was no convention 
this year, the 40-odd business repre- 
sentatives afford a good cross-sec- 
tion, so that current trends of think- 
ing among all geologists can be re- 
ported rather accurately. 

A year ago, hundreds of geologists 
attended their annual convention, 
hoping that their brother scientists, 
the geophysicists, would report some 
magic new tool. with which oil fields 
might be found more often. Instead, 
the geophysicists told the geologists 
that even the normal yearly im- 
provements in existing oil field find- 
ing tools had been retarded by war 
conditions, and that neither radar 
nor any other war device seemed 
to offer the slightest hope of aiding 
in the search for new oil fields. 

Today there is an entirely differ- 
ent feeling among the geologists 
from that of a year ago. Then they 
faced the tremendous task of find- 
ing enough new reserves to keep 
the war going, and finding them 
without any new and spectacular 
tool. Today, with the Proven Re- 
serves figures showing that they met 
the 1944 test successfully, there is a 
feeling of confidence that they can 
meet and solve any future problems. 

This year the retiring president 
reminded them that the most pow- 
erful tool they will ever have is 
their own imagination. Controlled 
imagination was the tool they were 
told that could be put to work on 
all the geological evidence, the half- 
facts, the incomplete data, and the 
scraps of evidence that always ac- 
company every sizable geological 
problem. 

It is quite obvious that this state- 
ment of the case struck a responsive 
chord, and fitted into the general 
lines of thinking among the geolo- 
gists. 

Controlled imagination is a very 
apt term to most geologists, because 
while imagination is the one thing 
any successful geologist must have, 
they pride themselves on their com- 
mon sense and ability to evaluate 
their geological conclusions in terms 
of calculated risk of dollars and 
cents. 
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Solid line charts current weekly completions, service wells in Eastern area included 








COMPLETIONS IN ALL FIELDS... 
Week ended March 24, 1945 


Oil Gas Dry Total 

New York 15 0 6°15)= «630 
Pennsylvania 30 4 731 65 
West Virginia : $ 610 ake 
Ohio : 4 6 6 16 
Indiana 2 0 2 4 
Kentucky , 2 1 2 5 
Illinois ... oe 14 0 9 23 
Michigan fis uo 5 Q0..12- 17 
Kansas ...... 17 6 £24 47 
Nebraska, Missouri, lowa : 0 0 1 1 
Oklahoma , 25 2 See 
Texas ; 86 8 26 120 
North Central 18 Pie: 
West : 33 0 8 41 
Panhandle ; od a 3 2 1 6 
Eastern " 4 0 2 6 
Gulf Coast meen Se 4 3. 2 
Southwest ; 7 1 2 10 
Louisiana 16 1 7 24 
Northern Ss of 2 6 
Southern : . 13 0 5 18 
Arkansas 7 ee 1 0 0 1 
Mississippi 1 0 3 4 
Southeastern States ; 0 0 2 2 
Montana 2 0 0 2 
Wyoming .. 2 0 1 3 
Colorado-Utah ond 0 0 0 0 
New Mexico 9 1 3.6 O13 
California : 36 0 6 42 
Total United States ..... 270 37 170 477 
Total previous week . 255 38 139 432 
Total March 25, 1944 .... 231 37 112 380 


Service wells included: *15; #27: £1. 





Total 
Comp. to date 
Footage 1945 1944 
44,114 240 219 
98,488 789 438 
21,718 172 109 
49,571 163 212 
6,403 40 55 
7,719 84 132 
62,982 370 373 
48,539 166 117 
164,599 338 404 
2,000 11 12 
173,615 522 339 
557,449 1,570 1,058 
84,395 434 296 
182,879 418 315 
17,786 125 31 
45,320 71 73 
187,678 378 131 
39,391 144 212 
211,494 208 151 
33,422 63 58 
178,072 145 93 
5,661 28 50 
25,844 72 27 
19,044 7 5 
6,034 63 50 
12,042 47 31 
0 7 9 
44,106 114 95 
168,064 532 414 
1,729,486 5,543 4,300 
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Madden Strawn Pool 
Has Westward Extension 


ICHITA FALLS.—Consolidated Oil Co. 

1 Payne-Jones, 1-mile west extension 
for the Madden Strawn pool in southern 
Wichita County, is running tubing for 
completion. The well was drilled to 5,138 
ft., but was plugged back to test the Hull- 
Silk Strawn sand at 4,415-69 ft. It showed 
for 5 bbl. of oil in 24 hours, with some 
water, when swabbed down. The pay was 
plugged off and the KMA sand perfo- 
rated at 4,198-4,218 ft. The hole filled with 
several hundred feet of oil when swabbed 
down and allowed to stand for a few 
hours. - 

Pure Oil Co. 1 Little, J. Myers Survey 
A-1443, 11,000-ft. wildcat 2 miles south- 
west of Gordonville in Grayson County, 
set 514-in. casing at 9,205 ft. and will per- 
forate and test staining in the Ellenbur- 
ger, topped at 9,420 ft. Total depth is 
9,919 ft. 

Humble Oil & Refining 2 Ross, east off- 
set to 1 Ross, discovery in the Ross 
Strawn pool of King County, is drilling 
ahead at 5,926 ft. in cherty lime. Conti- 
nental Oil Co. 1 A. E. Thomas, Freestone 
County School Lands, a wildcat 2 miles 
north of Newport in Clay County, is drill- 
ing below 5,991 ft. in lime. Fain & Mc- 
Gaha et al 1 W. C. Frey, Parker County 
School Lands, a wildcat 5 miles south of 
Petrolia in Clay County, was drilling be- 
low 6,082 ft. in shale and granite wash. 


SUCCESSFUL WILDCAT COMPLETION 
IN NORTH CENTRAL TEXAS 
Wilbarger County: New oil pay—Bix Six 
Oil 1 Schlaffke & Morris, Sec. 3, Blk. 
14, H&TC Sur., 2 mi. W Harrold, 
pumped 63 bbl. per. day through 34- 
in. choke on 2-in. tubing, perf. 4,830-48 
ft., gravity 45°, Ellenburger 4,946 ft., 

TD 5,146 ft. 


WILDCAT FAILURES COMPLETED IN 
NORTH CENTRAL TEXAS 

Clay County: Premier Oil Refining and 

Consolidated Oil 1 Schultz, Blk. 7, J. 


H. Belcher Sur., 5 mi. NW Joy, elev. 
1,044 ft., Caddo 5,527 ft., Mississippian 
6,037 ft., dry, TD 6,091 ft. 

Cooke County: G. E. Kadane & Sons 1 
J. N. Coursey et al, W. F. Shaw Sur. 
A-1307, dry, TD 2,962 ft. 

Young County: Deep Rock 1 Dora Don- 
nell, F. L. Green Sur. A-105, 3 mi. S 
and 3 mi. E Murray, Ellenburger 4,620 
ft., dry, TD 4,703 ft. 


WILDCAT FAILURE COMPLETED IN 
WEST CENTRAL TEXAS 
Jones County: Contex Petroleum 1 R. P. 
King, Sec. 42, BAL Sur., 12 mi. SE 
Anson, elev. 1,669 ft., King 2,333 ft., 
dry, TD 2,340 ft. 


TEXAS GULF COAST 





New Condensate Pool 
For Matagorda County 


©USTON.—Skelly Oil Co. et al 1 G. P. 

Hardy and W. R. Horn, opened a new 
gas-distillate pool in Matagorda County, 
1 mile east of the townsite of Bay City, 
and is now shut in for storage. On drill- 
stem test from 10,117 .to 10,123 ft. recov- 
ery was 52 bbl. of 41.5° gravity distillate, 
with 7,203,400 cu. ft. of gas through two 
3%-in. chokes on bottom and 43-in. top 
choke. Total depth of the well is 10,844 
ft. with 7-in. casing set at 10,466 ft. per- 
forations, 65 holes, from 10,095 to 10,123 
ft., and tubing set on packer at 10,042 ft. 
This area is tentatively designated as the 
East Bay City pool. 


The Texas Co. 1-A Josephine Connerly, 
distillate discovery well in HT&B Sur- 
vey, Chambers County, 5 miles southwest 
of the townsite of Stowell, on a test in 
perforations at 8,397-8,405 ft., flowed at 
the rate of 1,100,000 cu. ft. of gas daily 
through 8/64-in. choke with 3,000 Ib. pres- 
sure on tubing. No gauge of the distillate 
yet reported. 

Navarro Oil Co. 1 Edward R. Bolton, 
Henry Bond Survey, Trinity County wild- 
cat, is waiting on orders aftet a 2-hour 
drill-stem test in perforations at 9,770-88 





DAILY AVERAGE PRODUCTION FOR WEEK 








March 
Mar. 24 Distillate, allied PAW quota Mar. 17 
crude oil products all oils crude oil 
Alabama 250 300 250 
Arkansas 80,200 5,200 85,200 80,300 
California 907,500 58,810 966,160 911,350 
Colorado 10,450 9,500 11,050 
Eastern 66,800 8,400 76,600 59,500 
Illinois 191,600 12,000 210,000 182,400 
Indiana 10,700 $c 12,000 10,500 
Kansas 275,500 4,300 278,300 271,300 
Kentucky 14,600 3,200 35,200 14,500 
Louisiana j 365,750 40,000 400,000 365,800 
North Louisiana 70,100 ane ee 70,150 
South Louisiana 295,650 Setear Cae eae 295,650 
Michigan 51,050 700 47,700 50,100 
Mississippi 52,200 : 53,000 51,500 
Montana. 23,300 300 23,300 23,300 
Nebraska ; 950 wT 1,000 950 
New Mexico 103,600 4,900 109,900 103,600 
Oklahoma 369,350 28,000 391,000 368,950 
PNB ac Secs 's 2,159,000 156,000 2,316,000 2,159,000 
East Texas ..... Le 381,000 Pesatenet ok wea aa 381,000 
East Central Texa 146,700 146,700 
North Central Texas 149,300 149,300 
Texas Panhandle . 88,000 88,000 
West Texas ... 477,400 477,400 
Southwest Texas PS MA oP uiielac.  " vinwaena 352,150 
Texas Gulf Coast 564,450 aes 564,450 
ae ere 99,500 3,600 103,600 99,350 
Total United States ....... 4,782,300 325,410 5,118,760 4,763,700 
Change from previous week up 18,600 
Total production January 1-March 24, 1945 393,800,450 bbl. 
i Sr Ma, ane cet eee a ceran << sss ce cce ccs ss 369,101,001 bbl. 
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ft. The test was made using %-in. ang 
¥%4-in. chokes and recovered 336 ft of mud, 
2,562 ft. of mud and water cut with oj] 
and 1,860 ft. of salt water. Bottom hole 
flowing pressure built up from 800 Ib. 
when tool was opened to 1,700 lb. when 
tool was closed. Total depth is 10,500 ft. 

Sinclair Prairie Oil Co. 2 Guy F. Sto- 
vall extended the Daboval area of Whar- 
ton County 1,320 ft. southward when it 
flowed a potential of 80.04 bbl. daily 
through ‘%¢-in. choke from perforations 
at 7,136-42 ft., gas-oil ratio 6,325, tubing 
pressure 1,900 lb., gravity 42.7°, no water, 
Total depth is 7,315 ft. in shale. 

Houston Oil Co. of Texas and American 
Republics Corp. are completing a major 
seuth extension to the Village Mills field 
of northern Hardin County at the 2 Hardin 
County School Land fee. Well is flowing 
6 bbl. of 38.2° gravity oil per hour 
through a 7/64-in. choke from perforations 
at 5,797-5,802 ft. in the Cockfield. Total 
depth is 9,559 ft. with 544-in. casing at 
9,472 ft. Several tests were made in the 
Wilcox zone before plugging back for 
completion in the 5,800-ft. sand. 

The name “Arnim” has been given the 
field discovered by Continental Oil Co. 
1 E. A. Arnim, in J. S. Menefee Survey, 
Fayette County. 

Phillips Petroleum Co. 3 Fannie Schoeps, 
E. M. Millican Survey, Brazos County, 
the world’s deepest well, is now attempt- 
ing to cut and pull stuck drill pipe. Op- 
erators are withholding data. Last reports 
show the test at 16,665 ft. 


MICHIGAN 





Arenac County Gets 
140-Bbl.-Per-Hour Well 


AGINAW.—A deep test among them, 
S eight wildcat explorations in Michi- 
gan resulted in dry holes last week as 
completions totaled 17—five oil wells and 
a dozen failures. 


Arenac County’s spotty area provided 
much of the interest as a 140-bbl.-an-hour 
gusher was brought in while four other 
tests were completed as dry holes. The 
wildcat deep test failure in Roscommon 
County, Backus Township, was plugged 
after Sun Oil Co. drilled to 5,342 ft.; 
another wildcat test in Roscommon Town- 
ship by Freeman Oil Co. was dry at 4,046 
ft. The 17 completions were scattered 
over 10 counties. 


Michigan crude oil production mean- 
whjle increased slightly, the Oil and Gas 
A@ociation reporting the daily average 
for February at 46,549 bbl. from 3,450 
wells, for a month’s production of 1,302,- 
372 bbl. The January average was 46,287 
bbl. per day. ; 

The state conservation department is- 
sued five drilling permits, one each to 
Lake, Isabella, Allegan, Arenac and Kent 
counties. 


WILDCAT FAILURES COMPLETED 
IN MICHIGAN 

Arenac County, Adams Township: Lowell 
Bernhardt 1 Mutch, SE NE NW 1- 
19n-3e, dry in Dundee, TD 3,112 ft. 

Gladwin County, Butman Township: Sun 
1 Ostrander, Nig NW NW 15-20n-Iw, 
dry in Dundee, TD 3,869 ft. 

Kent County, Byron Township: Michigan 
Devonian Petroleum 1 Arnold, SW 
NW NW 17-5n-l2w, dry in Traverse 
limestone, TD 1,790 ft. 

Muekegon County, Holton ‘Township: 
Muskegon Development 1 Proctor, SE 
SW NW 3-12n-liw, dry in Traverse 
limestone, TD 2,035 ft. 

Oceana County, Crystal Township: Fish- 
er-McCall Oil & Gas 1 Smith, NW 
NW SE 8-16n-6w, dry in Traverse 
limestone, TD 1,742 ft. 

Ogemaw County, Goodar Township: Are- 
nac Oil & Gas 1 State-Goodar, W+2 
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You'll enjoy using 
this smart little 
RIFEEBID 
Ratchet Threader 











0/5 aS ae 
NAME Gal 


A fee VC 
GUARANTEE 





No valve check is better than the metal from which it 








Die Heads lock in either side 


@ This 111R threader is a time-saver on pipe from 
¥e" to 1%". Click the size die head you want into 
the ratchet ring, from either side. No special dies 
needed for close-to-wall threads, just reverse the al- 
loy steel chasers, easily removed also for regrind- 
ing. You'll like this efficient rugged little steel-and- 





malleable threader—ask your Supply House. We’re 
trying our hardest to meet the big demand for 
RIPIDs .. . your 


is made, and therein lies the reason why more and 
more operators insist upon NO-CO-RO Balls and Seats. 
NO-CO-RO is the mark of an exclusive-formula alloy 








developed, after countless tests, by Norris Brothers, Inc. patience is greatly 
Its presence on a ball and seat is a guarantee of an appreciated. 
honestly designed, perfectly balanced and carefully  Handycarri ween 


inspected valve check made by a company that 
counts as its most valued asset the confidence it has 
established among oil men throughout the world. 


Norris Brothers, inc. 


ILLINOIS 


combination of sizes. 





WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A... 
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SW 15-24n-4e, dry in Berea, TD 1,959 
ft. 

Roscommon County, Backus Township: 
Sun C-2 St. Helen Resort Assoc., S42 
NW SW 27-22n-2w, dry, TD 5,342 ft. 

Roscommon Township: Freeman Oil E-1 
State-Roscommon, W142 NW NW 7-2in- 
3w, dry in Dundee, TD 4,046 ft. 


EASTERN TEXAS 





Travis Peak Condensate 
Found in Rusk County 


ALLAS.—H. C. Owens 1 J. H. Rous- 
D seau, R. Gilkerson Survey, has ex- 
tended the Travis Peak gas-distillate pro- 
duction in Panola County westward into 


Rusk County. It is 5 miles from Skelly 
Oil Co. 1 Houston Mills, nearest gas-dis- 
tillate producer in Panola County. The 
well has been completed for a potential 
of 3,000,000 cu. ft. gas in 24 hours with 
an estimated 45 bbl. of distillate per mil- 
lion feet of gas. Production is through 
perforations at 7,382-89 ft. Total depth is 
7,512 ft., plugged back to 7,405 ft. 


H. C. Cockburn 1 fee, A. de la Serfa 
League, 9 miles east and slightly north 
of Marlin, Falls County, set 51-in. cas- 
ing at 7,606 ft, the total depth. A test at 
7,138-53 ft. showed some gas and salt wa- 
ter. A later test in a 15-ft. section of the 
7,400-ft. level showed some gas and oil. 
It is being tested further. 

Hunt Oil Co. 1 D. T. Bullard, L. B. 
Brown Survey, a wildcat 5 miles north- 
east of Bettie in Upshur County, is dry 
at 8,500 ft. Hunt has staked 1 Bright, a 
scheduled 7,000-ft. wildcat, 10 miles north- 
east of Center in eastern Shelby County. 
It is 330 ft. out of the northeast corner 
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FERODO LININGS HAVE THE 
CAPACITY TO ‘TAKE IT’! 


Talking about capacity—do you know 
about the extraordinary capacity of 
Ferodo Friction Linings to withstand 
gruelling duty over long periods ? In the 
petroleum industry this toughness and 
lasting wear is an important factor in the 
economical maintenance of drawworks 
brakes in drilling operations. 

These British linings, made to all sizes 
in rolls or formed to’ drum diameter, 
provide more duty-hours per set, need 
relining less often, reduce wastage of 





FRICTION LININGS 





working hours—and thus costs are cut’ 
all round. And with all their dogged 
holding-power they are so smooth and 
sweet in action. 

Whatever your need in the petroleum, 
automotive or industrial fields—curved 
sets, woven or moulded brake linings, 
bonded asbestos in sheet or roll form, 
clutch linings, etc.—there’s a Ferodo 
friction material made to solve your 
individual braking problem. Get to know 
the Ferodo line—it will pay you. 





ents—ARGENTINE, URUGUAY and PARAGUAY: Anderson Levanti and Co., S.R.Ltda., Alsina 
i 6. claren Beltine Co., 6 


4711485, Buenos Aires. CANADA: 
PERU : Milne and Co., S.A.Lima. 





Chile. Manufacturers : 


U.S.A. : Ferodo and Asbestos Incorporated, New Brunswick, New 
Jersey. INDIA : Asbestos Cement, Ltd., Mulund, Bombay. TRINIDAD : F. J. Miller and Co., 30, Richmond 


Street, Port of Spain. 
FACTORY REPRESENTATIVE in Chile, Peru, Bolivia, Equador and Colombia : A. 
FERODO LIMITED, CHAPEL-EN-LE-FRITH, ENGLA 


INSIST ON FERODO LININGS FOR BRAKE EFFICIENCY 


Beaumont Street. Montreal 


Noe Casilla 2130, Santiago, 








of a 50-acre tract in the John English 
Survey. One and one-half miles north 
and slightly west of Marshall, Harrison 
County, Roger Lacy has staked 1 Ida 
Gregg Tuttle, a 6,500-ft. wildcat, on a 
1,280-acre tract in the J. M. Clifton Sur. 
vey. 

Humble Oil & Refining Co. 1 New Bir- 
mingham, Jordan Survey No. 28, topped 
the Paluxy at 6,838 ft. and the Glenrose 
at 7,165 ft. On a 1-hour drill-stem test at 
9,825-62 ft., using 5,000 ft. of water blan- 
ket, 180 ft. of mud and brackish water was 
recovered with the water blanket. It was 
drilling below 9,992 ft. in shale and lime. 
Ohio Oil Co. 1 V. Popper, O. M. Roberts 
Survey, a wildcat 244 miles southeast of 
Cash in Hunt County is coring below 
8,000 ft. with no shows reported. 


CALIFORNIA 





Paloma Field May 
Have Northern Extension 


OS ANGELES.—Superior Oil Co. is ex- 
pected to extend the northern limits 
of production in the Paloma field within 
the next 2 weeks with two outpost wells 
which are in the pay. Superior’s Houchin 
outpost, if completed, will prove up most 
of an 80-acre parcel of Union Oil Co. 
and the Anderson outpost may prove up 
part of a 40-acre parcel held by Union 
QOil Co. in the adjoining section. In the 
meantime, Superior has completed road 
for a second well to be drilled on the 
Anderson property in Section 35-3s-26e. 
Production of the Elk Hills field, after 
reaching 65,000 bbl. per day for a limited 
period of time, has been cut back to 57,- 
.000 bbl. daily due to repressuring opera- 
tions and certain operating conditions. 
The field is able to produce in excess of 
65,000 bbl. per day on a wide-open pro- 
duction test but this would be injurious 
to the reservoir and for this reason the 
withdrawals in certain areas are being 
regulated. Completions at Elk Hills are 
averaging better than one a day and, with 
15 new locations made during the past 
week, drilling operations will continue 
uninterrupted for some time to come. Pro- 
duction, however; will be maintained at 
or below 65,000 bbl. per day in conformity 
with the restrictions imposed by con- 
gressional action. 

Shell Oil Co.’s deep test in the Long 
Beach field of Los Angeles Basin, 48-A 
Alamitos, is drilling ahead in very hard 
formation at 11,440 ft., having made only 
176 ft. of new hole during the past week. 
On the Stakemiller-Rose property, Shell 
has landed 7-in. casing at 10,168 ft. for a 
test of the Dormax zone, the outcome of 
which will determine whether the hole 
will be carried deeper. At Dominguez, 
Shell’s deep test on ‘the Reyes lease is 
rotating ahead at 12,260 ft. with nothing 
of importance since leaving the eighth 
Callender zone of Miocene age. Union Oil 
Co. has already drilled a deep dry ‘hole 
son its holdings at Dominguez but this 
duster did not necessarily condemn the 
entire field as Dominguez is segregated 
into several fault blocks, much like Wil- 
mington, and each block requires one test 
hole. This multiple faulting is not so evi- 
dent in the upper zones but is a very 
pronounced characteristic with depth. 

The crude oi]. allotment of California for 
the month of April has been fixed at 
918,800 bbl. per day or 11,450 bbl. daily 
above the daily quota for the month of 
March. This is exclusive of 4,800 bbl. 
Paloma condensate which is now classi- 
fied as natural gasoline production. Black 
oil production at Paloma, approximating 
1,000 bbl. per day, is: included in the quota 
for the month of April. State production 
has been approximating the prescribed 
quotas for the past several months, re- 

on the low side, however. No 
crude quota allocations have been made 
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PREFORMED WIRE ROPE DESERVES TO BE 
HANDLED WITH CARE. SEE WHAT ACTUALLY 
HAPPENS IN THESE CROSS-SECTION VIEWS. 


GRIP...or 








: = | 
Ue 
Laughlin ‘“‘Fist-Grip” Safety Cli 


holds rope firmly by friction — wit 
hardly any flattening. 


RUSH? 

















Ordinary U-bolts crush wires, fre- 
— ruining rope ends. (Notice 
istorted hemp center under **U’’.) 











(Nuts tightened to same tension with torque- 
indicating wrench in both cases) 


“Fist-Grip” Clips protect your rope. 
25% fewer can be used, because im- 
proved bearing surfaces deliver full 
rope power. They save time, too, be- 
cause they go on faster — with any 
type wrench — and can’t be put on 
backwards. They are the only clips 
with drop-forged bolts. Order test 
samples from your distributor today. 


Distributed through mill, mine and 
oil field supply houses. For a complete 
catalog on Laughlin’s wire rope and 
chain hardware, write to Dept. 7; 
The Thomas Laughlin Co., Portland 
6, Maine. 


[AUGHLIN © 


THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 
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It pays in service, satisfaction, and 
dependable performance to power 
your oil field equipment with 


EKO 
Oil Field Engines 


In the turmoil of drastically increased production, oil men 
in all branches of the oil-producing industry are “up to 
their necks” in work, It is in times like this that Le Roi 
engines “pay off” in constant, dependable, trouble-free 
performance. This fact is being proved day after day 
in hundreds of installations where busy men are 
pleased with the fact that their Le Roi engines re- 
quire but a minimum of service and maintenance. 





Le Roi engines serve you dependably because 
they are built by a manufacturer specializing in 
the heavy-duty industrial field and are designed 
for the specific power requirements of each 
branch of the oil industry: drilling, pumping, 
and pipe-line service. 


Specify “Le Roi” power — for trouble-free 
service. Sizes from 4 to 400 H.P. Use gasoline, 
‘natural gas, or butane. Write for bulletins. 


Le Roi Company, 1750. csth st., mitwavkee 14, Wis. 


Branch and warehouse: Tulsa, Oklahoma — Branch office: Bir- une 
mingham, Alabama — Distributors — Le Roi Rix Machinery LE ROI 
Company, Los Angeles, Calif. © Hafer Engine Service, Reed City, 

Mich. ® Industrial Power Units, Inc., Casper, Wyo. ® Carson MILWAUKEE 
Machine & Supply Company, Great Bend, Kansas ® Southern Engine & Pump Company, 
Houston, Dallas, Kilgore, Alice, San Antonio, Texas ® Western Machinery Company, 
St. Louis, Mo., Centralia, Ill. © General Machine & Supply 

Company, Wichita Falls, Odessa, Texas. 
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for April in excess of the maximum ef- 
ficient rate of production. 


WILDCAT FAILURES COMPLETED 
IN CALIFORNIA 

Orange County, Brea: Seacoast Oil 1 
Ordman, 3-3s-l10w, bottomed in shale 
and conglomerate, no important show- 
ings logged, TD 5,824 ft. 

Kern County, Kern River: Rothschild Oil 
Co. 81 Trust, 13-29s-28e, bottomed in 
gray sand, Olcese sand 2,518-3,186 ft., 
Pyramid Hills sand 4,605 ft., Vedder 
sand Miocene age 4,720 ft., Vedder was 
barren, TD 4,811 ft. 

Wheeler Ridge: Continental 1-K Kern 
County Land, 36-l1n-20w, bottomed in 
gray sand, no showings, TD 6,160 ft. 

San Joaquin County, Lodi: Honolulu 1-B 
Brack Comm., 29-3n-6e, bottomed in 
gray sand, Valley Springs shale 2,580 
ft., Markley shale 3,520 ft., 9-1 sand 
3,720 ft., Capay shale 4,327 ft., Capital 
sand 4,525 ft., no showings, TD 5,004 ft. 


SOUTH LOUISIANA 





Humble Opens New Deep 
Pay for Potash Field 


EW ORLEANS.—Eumble Oil & Refin- 

ing 1-B Orleans Levee Board, in Sec- 
tion 14-18s-15e, opened a new deep sand 
for the Potash field in Plaquemines Par- 
ish. After running a test in perforations 
at 10,880-91 ft.. where wash water, mud 
and some oil was shown, a squeeze job 
was made and cement drilled out to 10,- 
880 ft. New perforations were made just 
above 10,880 ft. and 214-in. tubing set to 
10,842 ft. On a 12-hour test the well 
flowed 267.78 bbl. of 31.7° gravity oil 
through 9/64-in. choke, tubing pressure 
1,775 lb., gas-oil ratio 510. Total depth is 








mpmas 





FOR HOT OIL PUMP DRIVES or any other service 
where 100% Operating Efficiency is demanded 








The Thomas All-Metal Coup- 


ling does not depend on springs, gears, 
rubber or grids to drive. All power is trans- 
mitted by direct pull. 


Write for Complete Engineering Catalog! 


THOMAS FLEXIBLE COUPLING CO. 
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10,910. ft. with 7-in. casing set at 10,906 ft, 
The operators are still testing. ‘ 

The California Co. 1 Brady, discovery 
well in Section 2-15s-23e, Jefferson Par. 
ish, was completed for 258 bbl. daily 
through 4%-in. choke, tubing pressure 1,225 
Ib., gravity 36.2°, gas-oil ratio 500, from 
perforations at 9,897-9,904 ft. Total depth 
is 11,035 ft., and 7-in. casing is set at 
10,038 ft. The well has been shut down 
since January due to unleased state wa- 
ter bottoms nearby. This well is located 
2 miles southwest of the Barataria field, 

Magnolia Petroleum Co. 1 Musser-Davis 
Lumber Co., discovery in West Oretta 
area of Beauregard Parish, on potential 
flowed 174 bbl. daily through 4-in. choke 
from the perforations at 8,708-12 ft., tub- 
ing pressure 2,150 lb., gas-oil ratio 2,420, 
Total depth is 9,103 ft. with 54$-in. casing 
set at 8,830 ft. 


SUCCESSFUL WILDCAT COMPLETIONS 
IN SOUTH LOUISIANA 
Beauregard Parish: New oil pool discoy- 
ery, Oretta field—Magnolia 1 Musser- 
Davis Lumber Co., 33-6s-llw, lower 
Cockfield sand 8,708-20 ft. TD 9,103 
ft., perf. 8,708-12 ft., PT 174 bbl. day 
through 8/64-in. choke, gas-oil ratio 
2,520, tubing pressure 2,150 lb., gravity 

49.1°, no water. 


“Jefferson Parish: New oil pool discovery— 


California Co. 1 Brady et al, 2-15s-23e, 
TD 11,035 ft., perf. 9,897-9,904 ft., PT 
258 bbl. day through 4%-in. choke, gas- 
oil ratio 500, tubing pressure 1,225 Ib., 
gravity 36.2°, no water. 


WILDCAT FAILURES COMPLETED 
IN SOUTH LOUISIANA 

St. Landry Parish: Mid-Continent 1 John 
Sonnier, 31-5s-4e, dry at 10,042 ft. in 
Cockfield. 

Iberville Parish: Humble 1 Schwing et al 
“C”, Bayou Goula area, Sec. 18-10s- 
lle, dry at 11,600 ft. 





Holly Ridge, St. John 
Get New Producers 


HREVEPORT.—California Oil Co. 2 
Marks et al, 45-9n-10e, in the Lake 
St. John field of Tensas Parish, flowed 
325 bbl. of 38.1° gravity oil from pay zone 
9,080-9,112 ft. Total depth of this well is 


, 9,178 ft. Another well in this parish, in 


the Holly Ridge field, is the H. L. Wood 
1 Shelly, 29-11n-10e, which gaged 204 bbl. 
of 38° gravity oil per day. Perforations 
were made at 8,350-8,377 ft., and the well 
bottomed at 8,410 ft. 

The Monroe gas field has been given 
two new gassers by Interstate Natural 
Gas Co., one in Quachita Parish and one 
in Union Parish. Interstate 164 fee, 44- 
19-3e, in Ouachita Parish, recorded a gas 
volume of 2,114,000 cu. ft. per day, with 
rock pressure at 650 lbs. Interstate 167 
fee, 16-20-3e, in Union Parish, gaged 2,- 
891,000 cu. ft. of gas per day with rock 
pressure of 960 lb. Total depth of these 
wells reached 2,184 ft. and 2,065 ft., re- 
spectively. 

In Arkansas, the Haynesville Extension 
has a large producer in the Midstates Pe- 
troleum Co. 1 Westmoreland-George unit, 
323 ft. south and 554 ft. west of northeast 
corner of SW 34-19-20w. The well made 
156 bbl. of 40.3° gravity oil in four hours 
from perforations at 5,580-92 ft., after 94 
shots and acid treatment. Total depth is 
5,661 ft., and 51-in. casing was set at 
5,660 ft. 


WILDCAT FAILURE COMPLETED IN 
NORTH LOUISIANA 
Natchitoches Parish: W. C. Feazel and 
D. Loe 1 McIntyre, 1,638 ft. south 
and 1,636 ft. west of NE cor. 12-13n- 

8w, dry, TD 3,334 ft. 
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HOW BUSY ARE YOU? 


We have no 
quarrel with 
the man who 
finds out what 
to expect of the 
right JENSEN 
Pumping Unit 
and then, with 
the facts be- 
fore him, de- 
cides that he 
doesn’t want it. 





How busy are you? If you can spare a 
little time now that may reasonably save 
you thousands of dollars later, see your 
JENSEN dealer, talk with JENSEN Owners, 
see Composite Catalog pages 1473-6. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 
Export Office: 50 CHURCH STREET, NEW YORK CITY 








FESCO JEL 





Fesco Jel—Schundler’s Bentonite—Colloidal Drilling 
Clay, offers many advantages to Drillers:— 


l1—Forms an impervious filter cake on the walls of the 
hole, blocking water and avoiding mud loss. 


2—Provides suspending qualities for cuttings and “weight 
materials.” 


3—Serves as a lubricant, reducing friction and abrasion 
by sand. 


4—Eliminates corrosion of exposed metal surfaces. 
5—Reduces caving by penetrating loose formations. 
Fesco Jel, Schundler’s Bentonite, is used by many 
drillers in major American and foreign fields. It is serving 
the foundries and is used in many processes and products. 
F. E. SCHUNDLER & CO., INC. 
530 Railroad Street, Joliet, Illinois 











SCHUNDLER 


MARCH 31, 1945 





MILLIONS OF GALLONS A YEAR 
FLOW THROUGH... 
CONSTANT LEVEL 
AD) OIL CONTROL VALVES 


THE FUTURE IS BRIGHT for the builders of Vapor- 
izing Oil-burning Space Heaters and other appliances. 
For post-war demand is expected to run to hundreds 
of thousands of new units each year. OIL COM- 
PANIES supplying vaporizing fuel oil can look for- 
ward to supplying this increased market — in addi- 
tion to the millions of installations now in daily use. 


PRIME REASON for the widespread acceptance of the 
Vaporizing Type Gravity Oil Control Valve is the 
perfecting of the Constant Level Oil Control Valve. 
Production figures indicate that most of the controls 
used on vaporizing type oil burners carry the A-P 
name-plate. A name famous for DEPENDABILITY! 


MARKET FACTS of importance are available to you, 
revealing the present and post-war market for Gravity 
Oil Burning Space Heaters. Send for this story! 


AUTOMATIC PRODUCS COMPANY 


2438 N. 32nd ST. ° 


MILWAUKEE 10, WISCONSIN 























SOUTHWEST TEXAS 





Karnes County Test Flows 
147 Bbl. Condensate 


ORPUS CHRISTI.—Seaboard Oil Co. of 
Delaware 1 Sallye Treadwell, wildcat 
discovery well 2 miles southeast of Coy 
City, in Henry S. Brown Survey, in 
Karnes County, on 24-hour test flowed 
147 bbl. of condensate, plus 19 bbl. of 
water, through }4-in. choke, with tubing 
pressure of 2,050 lb., casing sealed. Gas- 
oil ratio was 14,599, and production was 
from perforations at 7,144-47 ft. Total 
depth is 8,005 ft. with 54¢-in. casing set 
at 7,920 ft. 
M. M. Miller 1-B Miller fee, new dis- 
covery, 9 miles south of Benavides in 


Agua Poquita, Santos Flores grant, Duval 
County, is flowing 165 bbl. daily through 
5/32-in. choke. 

Humble Oil & Refining Co. 1 Dan Sulli- 
van, Acct. 1, discovery well for Mariposa 
field, Brooks County, perforated at 17,740- 
50 ft. and is setting packer to test for 
dual completion. The well gaged, on po- 
tential test, 293.90 bbl. daily, through 4%- 
in. choke, tubing pressure 1,500 Ib., grav- 
ity 40.7°, gas-oil ratio 998 from 24 perfo- 
rations at 8,53712-4514 ft. Total depth is 
8,54549 ft. 

Kilgore Developers 1 W. S. Morgan, 
Brayton field extension, Nueces County, 
in F. Z. Bishop subdivision of Brayton 
tract, Section 303, on 24-hour potential 
test flowed 221 bbl. through %4-in. choke, 
tubing pressure 1,200 lb., casing pressure 
1,300 lb., no water, gravity 37°, gas-oil 
ratio 410 from 24 perforations at 7,330- 
38 ft. Total depth is 7,958 ft. with 514-in. 
casing at 7,954 ft. 





AT YOUR ELBOW : 





Automotive Jobber! 


As close as your telephone, your Automotive Jobber stands 
ready to serve you with a stock of over 100,000 service 
parts, tools, equipment, supplies and accessories—and a 
completely equipped machine shop. For complete auto- 
motive service PLUS skilled mechanical service on gaso- 
line motors, Diesels, compressors, pumps and many other 
units, call your Automotive Jobber. He has the trained 
machine shop personnel and the equipment to serve you 


promptly and efficiently. 


You Can depend upon your Heijemetive VEER! 

















NATIONAL STANDARD 
35th Floor, 8 South Michigan Avenue, 
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PARTS 
ACCESSORIES - 


e TOOLS « EQUIPMENT 
SUPPLIES 


THE COMPLETE ASSOCIATION 


Devoted to maintaining and improving the Quality 
Standards of Service Parts, Equipment and Accessories 
manufacture, distribution and installation in America’s 
thirty million automotive vehicles, and millions of in- 
ternal combustion engines, and mechanical equipment. 


PARTS ASSOCIATION 





Chicago 3, tlinois 





Cockrell & Hurlbut 1 Encino Corp, 
wildcat, 5 miles southwest of Mission, in 
Porcion 49, Hidalgo County, was dry at 
total depth of 7,126 ft. 

The following new field names heve 
been announced by the South Texas Geo- 
logical Society: 

Bee County.—The name “South Tulsita- 
Wilcox” has been given the field discoy- 
ered by Fred W. Shield 1 J. L. Courtney, 
George Kerr Survey, Abstract 209. 

Brooks County.—The name “Mariposa” 
has been given the field discovered by 
Humble 1 D. J. Sullivan, M. D. Floyd 
Survey 152. , 

Duval County.—The name ‘“Gormac” 
has been given the field discovered by 
Gorman & McDermott 2 J. F. Welder 
heirs, J. Poitevent Survey 211. 

Zapata County.— The name ‘“McDer- 
mott” has been given the field discovered 
by Humble 1 Juana Y. McDermott, Ser- 
nardo Gutierrez Porcion 14. 


SUCCESSFUL WILDCAT COMPLETIONS 
IN SOUTHWEST TEXAS 

Karnes County: New oil pool discovery— 
Seaboard Oil of Delaware 1 Sallye 
Treadwell, Henry S. Brown Survey, 
2 mi. SE of Coy City, TD 8,005 ft. 
perf. 7,144-49 ft., PT 147 bbl. conden- 
sate daily through 134-in. choke, gas- 
oil ratio 14,599, tubing pressure 2,050 
Ib., 19 bbl. of water. 

San Patricio County: New gas field dis- 
covery, Calallen area— Stanolind 2 
Welder Ranch Lands, in Victoriano 
Tares and Pedro Villarreal grant, 
Abst. 32, TD 8,015 ft., perf. 3,375-81 ft., 
PT 7,400,000 cu. ft. gas open flow. 
Shut in. 


WILDCAT FAILURES COMPLETED 
SOUTHWEST TEXAS 

Hidalgo County: Cockrell & Hurlbut 1 
Encino Corp., Porcion 49, 5 mi. SW of 
Mission, dry at 7,126 ft. 

LaSalle County: Gust Tsesmelis 1 Louis 
Yaeger, W. H. Wallace subd., Sec. 8, 
Block 16, 17 mi. NW of Freer, dry at 
1,000 ft. 


MISSISSIPPI 





Gwinville Production 
Is Extended Downward 


ACKSON.—In the Gwinville field of 

Jeff Davis County, Gulf Refining 
Co. 1 Gholar, 510 ft. north and 654 ft. 
east of SW SW SE 27-9n-19w, continues to 
have successful drill-stem tests, below 
general water level in that area, showing 
gas and condensate. The last three tests 
were at 8,366-76 ft., 8,398-8,406 ft. and 8,414- 
26 ft. Following these, test cores have 
been taken at 8,426-36 ft. and 8,436-46 ft., 
recovering tight shaly sand with no 
shows, brown shale, and fairly porous 
sand with gas odor and slight stain. Ear- 
lier, 700 ft. of 41.2°-gravity oil was re- 
covered at 8,265-81 ft., and all sands be- 
tween that point and the condensate sands 
carried salt water. 

In Winston County, Alabama, Glen D. 
Rose 1 Bozhell, NW NE 18-12s-8w, made 
an estimated flow of 200,000 cu. ft. of 
dry gas in an open flow from the Tus- 
cumbia at 1,780 ft. The well loaded up 
with salt water and died, and is now shut 
down waiting for orders. Tops are Bangor 
1,059 ft., Hartselle 1,467 ft., Gasper 1,555 
ft. and Tuscumbia 1,763 ft. 


WILDCAT FAILURES COMPLETED 
IN MISSISSIPPI 

Covington County: Warren Petroleum et 
al 1 Johnson, SE SE 9-6n-l4w, dry, 
TD 9,322 ft., Camerina 9,178 ft. 

Rankin County: George W. Lyels 1 Broom, 
E/2 NE SW 14-4n-le, dry, TD 5,846 ft., 
chalk 4,160 ft. 

Warren County: National Associated Pe- 
troleum 1 Davies heirs, 2,460 ft. south 
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and 990 ft. west of SE cor. of Sec. 
23 (accretion south) 23-14n-le, dry, TD 
5,401 ft., Wilcox 3,020 ft. 


WILDCAT FAILURES COMPLETED 
IN FLORIDA 
Dade County: Humble 1 State, NE NW 
30-55s-36e, dry, TD 11,789 ft. in lime. 
Gulf County: Pure 2 Hopkins, NW NW 
21-6s-9w, dry, TD 17,255 ft. in hard 
shale. 


ROCKY MOUNTAIN 





New Black Oil Field 
For Big Horn Basin 


ENVER.—Another black oil field in 

the Big Horn Basin of Wyoming was 
brought in by Continental Oil Co. 1 Ida 
Goodstein, NE SE SW 20-57n-99w, South 
Elk Basin, 3 miles south of Elk Basin, 
which showed for approximately 148 bbl. 
per hour on a short drill-stem test in the 
upper 32 ft. of the Tensleep sand. This 
was followed by the coring of additional 
saturation in that formation. The top of 
the saturated sand was picked up at 6,963 
ft. and a drill-stem test at 6,963-95 ft., 
open 15 minutes, showed 4,875 ft. of oil 
and no water in the 344-in. drill pipe. The 
oil tested 284° gravity, 1 to 2 degrees 
heavier than the Elk Basin crude. Drill- 
ing then was resumed and at 7,050 ft. the 
well was coring in saturated dolomite. 

Major fault southeast Elk Basin.—Con- 
tinental Oil Co. 12 Northern Pacific, NE 
NW SE 5-57n-99w, southeastern flank of 
Elk Basin, joint with the Mackinnie Oil 
& Drilling Co., apparently has drilled into 
an overthrust fault and is shut down for 
orders at 5,970 ft. It is located 3 miles 
north of the Continental discovery in 
South Elk Basin and 4% mile northeast of 
4 Northern Pacific, which was completed 
as a good producer in the Tensleep at 
5,676 ft., total depth. At 5,970 ft., No. 5 
well apparently was back in the Frontier 
formation and had not encountered any 
red beds. 

Oil show in Sheldon wildcat.—Kerlyn 
Oil Co. 1 Shoshone, NE NE 16-5n-2w, 
Sheldon dome, Fremont County, Wyo- 
ming, joint with Carter Oil Co., has a 
good show of oil in the Embar on its 
way to the objective Tensleep. A drill- 
stem test at 6,265-80 ft., open 1 hour, re- 
sulted in the recovery of 45 ft. of oil and 
135 ft. of oil-cut mud. The oil tests 34.9° 
gravity. Another test in the Embar was 
made at 6,320-50 ft. in which 40 ft. of oil 
and 90 ft. of oil-cut mud were recovered, 
the crude being the same gravity as in 
the first test. It is drilling ahead at 6,380 
ft. in dolomite and chert and is believed 
to be only 15 to 20 ft. from the objective 
Tensleep. 

Big gas at Barker Creek.—Southern Un- 
ion Production Co. 9 Barker Creek, SE SE 
NW 21-32n-l4w, on the Barker Creek 
structure, San Juan County, northwest 
New Mexico, was drilled to 9,468 ft. in 
quartsite and resulted in a gas discovery 
in the Devonian. It plugged back to the 
7-in. at 8,938 ft.. and perforated casing at 
8,400-8,500 ft. and 8,550-70 ft., ran tubing 
and was brought in for an estimated flow 
of 60,000,000 cu. ft. of gas per day. It had 
the top of Pennsylvanian at 6,690 ft., and 
top of the Ouray (upper Devonian) at 
8,100 ft. Barker Creek, which extends 
across the line into Colorado, produces 
gas in the Dakota at around 3,000 ft. The 
test not only was the first to go below 
the Dakota on the structure, but is the 
deepest drilled in the San Juan Basin. 


SUCCESSFUL WILDCAT COMPLETION 
IN NORTHWEST NEW MEXICO 

San Juan County, Barker Creek: Southern 
Union Production 9 Barker Creek, SE 
SE NW 21-32n-l4w, TD 9,468 ft. in 
quartzite, PB to 7-in. at 8,938 ft., perf. 
8,400-8,500 and 8,550-70 ft., est. 60,000,- 
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DUGAS EXTINGUISHERS 


Charged with PLUS-FIF TY DUGAS Dry Chemical 





This is fast-acting protection that 
is YOUR safeguard against 
fire loss when you own a 
DUGAS EXTINGUISHER. 


READY FOR ACTION... Dugas units are mobile, easy to 
handle and simple to operate. They never freeze up in winter; 
never require periodic recharge . . . yet can be quickly recharged 
on the spot. 


SAFE... the dry chemical rolls up a heat-shielding screen for 
the operator and at the same time chokes the fire . . . it is non- 
toxic, non-corrosive, non-abrasive, and is not an electrical 
conductor. 


FOR EXTRA-HAZARDOUS FIRES...in flammable liquids, 
solids and gases, and in electrical 
equipment. 


Approved by Under- 
writers’ Laboratories, 
Factory Mutual Lab- 
oratories, and Govern- 
mental Agencies. 













ANSUL PROD 
ve, 


| DUGAS 150 WHEELED 
} EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION 
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000 cu. ft. gas per day, top of Penn- 
sylvanian 6,690 ft.. top of Ouray 
8,100 ft. 


nington pool. Levias lime at 3,247-54 ft. is 
the pay. 

The best new well of the week was Pure 
Oil Co. 2 J. W. Barth, NE NW NE 12-1n-7e, 
which swabbed 884 bbl. in 24 hours from, 
Rosiclare lime at 3,007-16 ft., total depth 
3,020 ft. It is in the southwest portion of 
the big Clay City Consolidated field. Pure 
also completed a 310 bbl. well, 2 Elliott, 
NE SE SE 1-in-7e, about 2 miles north 


ILLINOIS 





. . of the Barth well, and it is also a Rosi- 
Clay City Supplies Best clare lime producer. 
Well of the Week Twenty-four new operations were start- 


ed during the week, including the follow- 
ing 7 wildcats: Ashland Oil & Refining 
Co. 1 T. J. Wilson, NE SE NE 15-1s-8e, 
Wayne County; The Texas Co. 1 Crowley, 
340 ft. from N and 330 from W lines NE 
NE 15-4n-3e, Marion County; Ben Nation 
1 Schuster, SE SE SW 8-2s-4e, Jefferson 
County; Sohio Oil Co. 1 T. M. Smith, SE 
NE SE 20-5s-3e, Franklin County; T. B. 
Derickson 1 Grant, NE SW SW 36-6s-9e, 


ENTRAGIA, Ill.— Only 23 wells were 
C completed in Illinois fields in the past 
week, including 14 oil wells and 9 dry 
holes. Seven wildcat completions were re- 
corded. One of these was an 80-bbl. well, 
Aetna Oil Co. and R. F. Hayes 1 C Great- 
house, SW NE NW 23-1n-10e out 4 miles 
East and about 1 mile south of the Ben- 








Fractionating column for 
Oil Refinery 6/0” dia. 
53 ft. long. 


Class 1 Fusion Welded 
Vessel, 8/0” dia. 400” 
long. 


Mild Steel heat exchang- 
er bronze tube plate and 
tinned brass tubes, 2'6” 
dia. 130” long. 


Pressure Vessels of all kinds for Water, Steam, Oil or 
Acids. Class 1 Fusion Welded to Lloyd’s requirements. 
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MAKERS OF BOILERS AND VESSELS FOR THE PAST 90 YEARS 
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White County; Robinson & Pucxett 1 Eg 
W. E. Roberts, NE NE SE 26-7n-10e, Jas. 
per County; and J. N. Harsh 1 Konkel, 
SW NW NE 35-3s-2w, Washington County 


SUCCESSFUL WILDCAT COMFCLETION 
IN ILLINOIS 
Edwards County: Aetna Oil and R. F 
Haynes 1 C. Greathouse, SW NE Nw 
23-1n-10e, Lower O'Hara (Levias lime) 
3,247-54 ft., acidized, pumped 80 bbj, 
of oil in 24 hours, TD 3,320 ft. 


WILDCAT FAILURES COMPLETED 
IN ILLINOIS 

Clay County: Magnolia 1 M. Cammons, 
NE SE NE 16-4n-7e, dry at 3,058 ft, 
PB to 2,960 ft. and tested water. Wal- 
tersburg sand 2,274 ft., Cypress 2,614 
ft., Benoist 2,815 ft., Aux Vases 2,881 
ft., Lower O’Hara 2,947 ft., McClosky 
2,971 ft. 

Henderson County: Northern Ordnance } 
W. Adams, C NE SE 28-8n-4w, of 4th 
p.m., dry at 323 ft. 

Northern Ordnance 1 Nora Tubbs, NW 
NW NW 22-9n-4w, of 4th p.m., dry 
at 421 ft. 

Jefferson County: M. C. Freeman 1 Joe 
Droll, SE SW SE 33-4s-3e, dry at 2,993 
ft. Glen Dean 2,312 ft., Cypress 2,571 
ft., Benoist 2,799 ft.. Aux Vases 2,832 
ft., McClosky 2,988 ft. 

E. J. Ruwaldt 1 J. Sherman, NE Sw 
SE 6-3s-le, dry at 2,390 ft., Glen Dean 
1,621 ft., Cypress 1,863 ft., Benoist 
2,028 ft.. Aux Vases 2,108 ft., Rosiclare 
2,274 ft. 

White County: E. C. Beatty and Lavender 
1 P. Gooch et al, SE SE NW 35-3s-8e, 
dry at 3,587 ft., Lower Kincaid 2,316 
ft., Barlow 3,028 ft., Benoist 3,220 ft., 
Aux Vases 3,375 ft., Ste. -Genevieve 
3,437 ft., St. Louis 3,580 ft. 


APPALACHIAN FIELD 





Fayette County Test 
Dry Below Speechley 


SBURGH.—In southwest Pennsyl- 
vania, completions were small with 
the most interesting being a test by Or- 
ville Eberly et al on Samuel Dicks farm 
in Nicholson Township, Fayette County, 
which was drilled 1,255 ft. below the 
Speechley sand at 4,282 ft. and was dry 
below the Speechley. The Speechley sand 
was placed at 3,015-27 ft. with 14,000 cu. 
ft. gas after shot. 


In West Virginia, Joe Rubin topped the 
Corniferous lime in the Oriskany test on 
Wilmer Taylor farm in Ravenswood dis- 
trict, Jackson County, at 4,824 ft. and ce- 
mented in casing before drilling to the 
sand. In this district Columbian Carbon 
Co. is drilling in white slate at 4,434 ft. 
in the test, 778 E. S. Finch farm. 

In Nicholas County, another gas well 
was added to the new pool in Jefferson 
district with completion by Columbian 
Carbon of 774 C. C. Dickinson, which 
gaged 335,000 cu. ft. gas from the Big 
lime after acidizing. The Big lime was 
logged at 1,372 ft., Injun 1,604-27 ft., gas 
1,445-1,500 ft., total depth 1,688 ft. In this 
district, Godfrey L. Cabot, Inc. has made 
a location for a test, 1,176 C. D. Backus, 
starting at an elevation of 772 ft. 

In Columbiana County, southeast Ohio, 
the excitement caused by the good Oris- 
kany gas well brought in by the Ohio 
Oil Co. on John Barnett farm in Sec. 14, 
Knox Township, has resulted in several 
more locations. In Sec. 23, Knox Town- 
ship, Obermiller et al is spudding a test 
on Galbraith farm (mapped Wilmer J. 
McGaffic) located 660 ft. from north line 
and 660 ft. from east line of NW quarter. 
It is 5,500 ft. south, 30 degrees west of the 
discovery well. The Ohio Oil Co. has also 
made a location for a test on Richard 
Denny farm (mapped F. P. Mullins) in 
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FACILITIES TO DO THE JOB: 


M.unufacturers and fabricators of all types of welded 
sheet and steel plate products. Facilities to do the job 
whether large or small. Engineering skill backed by 
constant research. 




















All equipment is designed ctured 
and supervised by men who have had 
many years experience in steel plate con- 
struction. 
































OILFIELD CORDAGE 


FITLER MANILA and SISAL 
ROPES are on the Fighting 
Front. They are helping to has- 
ten the day when these fine 
Ropes will again be available for 


everyone — everywhere. 


To hasten Victory, all of us on 
the Home Front must conserve 
our present Oilfield Cordage, use 


it carefully, and store it properly. 





“3 BACK THE ATTACK ‘ 
: BUY MORE WAR BONDS as 
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ALL-AMERICAN 


DIE S F Hii Horsepower Horse Sense 


It’s simply horse sense to 
buy your electricity as 
economically as you can. 
Sheppard Diesel Generat- 
ing Sets provide cheap 
electricity because Shep- 
pard Diesels operate effi- 
ciently on the cheapest 
fuel available. Investigate 
Sheppard Diesels today. 


Sheppard 


OWER UNITS GENERATING SETS PUMPING UNIT 





R. H. SHEPPARD COMPANY 
422 Middle Street, Hanover, Pennsylvant 
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high temperature service. 
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FREE DATA BOOK. 


Write on your business 
letterhead for FREE 144 
page book! Address: 
Dayton-Dowd Company, 
Dept. GJ-9, Quincy, Ill. 
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i DaytTon-Dowp 
Turbine Pumps 
Centrifugal Pumps 











meters are extremely 
& robust, of simple and 
sound design, and ex- 
cellent quality of man- 
ufacture. 
They have the minimum working parts and 
need practically no maintenance and their 
accuracy is retained throughout the life of 
the instrument. 
Every meter is individually calibrated, and 
the square root chart gives open scale at 


In-the Refinery: In the Oil Field 


The meters have a six-figure integrator, 
with a pressure record if required. 

Used for the measurement of water, steam 
or gas, oil and other fluids. 

More than 10,000 in use. 

GEORGE KENT LTD. LUTON, BEDFORDSHIRE. 
LONDON OFFICE : 200 High Holborn, W.C.1. Agents : 
MELBOURNE: George Kent (Victoria), Pty. Ltd., 129, 
William Street. PORT-OF-SPAIN, TRINIDAD: Davidson- 


Arnott & Co., Union Club Buildings. BUENOS AIRES, 
ARGENTINE : Evans, Thornton & Co., 465 Calle de Fensa. 
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Sec. 12, located 660 ft. west of east line 
and 1,320 ft. south of north line NW quar. 
ter of this section. It is 5,500 ft. north 
30 degrees east of the discovery well. The 
two new tests will be over 2 miles apart. 


PERMIAN BASIN 





Andrews County Wildcat 
Flows 35° Gravity Oil 


IDLAND.—Sun Oil Co. 1 N. H. Mar. 

tin, Section 17, Block A-41, Public 
School Lands, is a new discovery for 
southern Andrews County, 142 miles north 
of the Embar pool. The well flowed 339 
bbl. of 35° gravity oil in 9 hours through 
44-in. choke on 2-in. tubing after treat- 
ment with 6,000 gal. acid. Gas-oil ratio 
Was 858. Tubing pressure was 350 Ib. and 
casing pressure 450 lb. On an official 24- 
hour test it flowed 71.56 bbl. of oil 
through 14-in. choke on 24$-in. tubing in 
5 hours. Flowing tubing pressure was 550 
Ib. and flowing casing pressure 1,500 lb. 
Total depth is 7,036 ft. 

Chalmette Corp. 1 Lake Shore Corp. 
144 miles north of the Fullerton pool and 
the same distance east of the Union pool, 
Andrews County, shows possibilities of 
production from a zone deeper than in 
either pool. A small amount of free oil 
and 65 ft. of drilling fluid were recovered 
on a i-hour drill-stem test at 17,447-7,551 
ft. It was drilled to 7,637 ft. and encoun- 
tered a small amount. of sulfur water. 
Then on a 65-minute drill-stem test at 
7,571-7,637 ft., 30 ft. of free oil, 330 ft. 
of oil and gas-cut drilling mud and 118 
ft. of sulfur water were recovered. Five 
and one-half-inch casing was being run 
to 7,637 ft., total depth, for cementing and 
gun perforating at 7,525-65 ft. 

Winkler County.—Sun 1 Wheeler, first 
producer from the Devonian in _ the 
Wheeler -Ellenburger pool of eastern 
Winkler, is preparing to perforate in the 
Ellenburger zone for dual completion. 
Total depth is 10,610 ft. It was completed 
in the Devonian through perforations at 
8,540-90 ft. On potential test it flowed 
370.63 bbl. of 34.3° gravity oil in 24 hours 
through %4-in. choke on 2-in. tubing. Gas- 
oil ratio is 1,070. Richardson & Bass 1 
KCS, wildcat, 214 miles south of the Key- 
stone Ellenburger pool, recovered 678 ft. 
of oil and gas-cut mud on a 90-minute 
drill-stem test at 8,776-9,094 ft. It was 
drilling below 9,132 ft. in lime. 


Phillips Petroleum Co. 1 L. S. McDow- 
ell, wildcat, in northwestern Glasscock 
County, recovered 180 ft. of free oil and 
240 ft. of oil and gas-cut drilling mud on 
a 90-minute drill-stem test at 8,364-8,473 
ft. It was drilling below 8,704 ft. in lime. 
Union Oil Co. of California will drill a 
wildcat, 1 Sally Edmondson, about 4 miles 
south of the closest production in the 
Howard-Glasscock pool in Glasscock 
County. It is 660 ft. from the south and 
west lines of Section 210, Block 23%, 
W&NW Survey. Jones & Ernest 1 E. C. 
Mowry, wildcat, 12 miles northwest of 
Sand Flats in Hudspeth County, topped 
the Silurian at 3,066 ft. It is drilling be- 
low 3,147 ft. in crystalline limestone after 
bailing test at 3,056-62 ft. recovered wa- 
ter with gas bubbles and a test at 3,068- 
75 ft. bailed a scum of oil. Humble Oil 
& Refining Co. 1 Parrott et al, wildcat, 
in eastern Upton County, 18 miles north- 
east of Rankin, recovered additional 
shows of oil and gas from cores taken at 
9,892-9,912 ft. and 9,912-24 ft. It was cor- 
ing ahead at 9,948 ft. with core starting 
at 9,942 ft. 


SUCCESSFUL WILDCAT COMPLETIONS 
IN WEST TEXAS 


Garza County: Extension to old oil pool: 
—Kenneth Murchison 1 Post Est., Sec. 


(Continued on page 345) 
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KANSAS 


Probable New Pool 
For Sumner County 





L DORADO REFINING CO. 1 Patter- 
E son, SE SE NE 23-33-2e, a wildcat 
about 1 mile northwest of the Rainbow 
Bend pool on the east edge of Sumner 
County, has probably opened a new pool. 
One thousand feet of oil rose in the hole 
after a shot with 10 qt., and operators 
reshot with 20 qt. Tanks are being set, 
and a third shot is scheduled. Pipe was 
set at 3,273 ft., in the Bartlesville, which 
was topped at 3,269 ft. 

Darby & Bothwell, Inc. 1 Richards, SE 
SE SW 6-11-18w, an Ellis County wildcat, 
is preparing to set pipe to test a show 
of oil in the Lansing at 3,380-85 ft. The 
hole has been carried to 3,610 ft., with 
the Lansing cut at 3,158 ft., cherty con- 
glomerate at 3,499 ft., Simpson dolomite at 
3,551 ft., Simpson shale at 3,556 ft., and 
Arbuckle at 3,574 ft. The Arbuckle showed 


- good porosity at 3,585-3,610 ft., but no 


saturation. 

Operations in Kansas seem due for a 
pickup, with 37 new locations reported. 
The nine wildcat starts included in this 
figure are scheduled for Barton, Ellis, 
Leavenworth, McPherson, Norton, Paw- 
nee, Reno, Rooks, and Russell counties. 


SUCCESSFUL WILDCAT COMPLETIONS 
IN KANSAS 

Barber County: New Clara gas field— 
Lion 1 Allen, NW NE NE 2-30-l4w, 
6,000,000 cu. ft. gas from pay zone 
4,509-21 ft. TD 4,610 ft., Arbuckle 
4,425 ft. 

Stafford County: W. P. Faulkner 1 Hull- 
man, NE NW NE 11-22-13w, pumped 
16 bbl. from pay zone 3,739-57 ft., TD 
3,764 ft., Simpson 3,686 ft., Arbuckle 
3,738 ft. 


WILDCAT FAILURES COMPLETED 
IN KANSAS 

Barton County: Bridgeport 1 Huslig “B”, 
NW SW NW 19-17-llw, dry, TD 3,386 
ft., Arbuckle 3,350 ft. 

Clark County: Phillips 1 Birdsall, NW 
SE 24-31-23w, dry, TD 6,817 ft., Ar- 
buckle 6,586 ft. 

Cowley County: Dilworth Hagar 1 Lem- 
bach, NE SE NE 2-33-3e, dry, TD 
3,274 ft., Bartlesville 3,265 ft. 

Finney County: Sinclair Prairie 1 Ely, 
NW NW SE 30-21-28w, dry, TD 4,866 
ft., Mississippi lime 4,620 ft. 

Harper County: Pure 1 Meyer, SE SW 
NE . 4-35-6w, dry, TD 5,521 ft., Ar- 
buckle 5,406 ft. 

Kingman County: Bridgeport 1 Amerine, 
SW SW SW 1-27-10w, dry, TD 4,517 
ft., Arbuckle 4,467 ft. 

Kingwood Oil 1 Fulton, NE NE NE 6- 
27-7w, dry, TD 4,470 ft., Arbuckle 
4,401 ft. 

Sedgwick County: Stark et al 1 Overman, 
SW SW NW 15-26-le, dry, TD 3,083 
ft., Mississippi lime 3,065 ft. 

Phillips 1 Northcutt, SE SW NE 6-27- 
4w, dry, TD 4,164 ft., Arbuckle 4,126 ft. 

Stafford County: Helmerich & Payne 1 
Asher, NE SE SE 4-21-14w, dry, TD 
3,692 ft., Arbuckle 3,642 ft. 


WILDCAT FAILURE COMPLETED 
IN IOWA 
Dallas County: Fletcher Hunt 1 Moncelle, 
SW SE 26-79n-29w, dry, TD 2,000 ft.. 


FOREST CITY BASIN 

ST. JOSEPH.—McLaughlin 1 Allen in 
NW NE 32-8s-l6e, Jackson County, Kan- 
sas, went into Hunton lime at 2,515 ft. and 
was drilling at 2,575 ft. The Mississippi 
lime was logged at 2,143-2,317 ft. Six-inch 
pipe was set at 2,445 ft. 

R. S. Tomer Producing Co. spudded No. 
1 Husted in NE SW NW 3-1s-15e, Brown 
County, Kansas, as a north, and first, off- 
set to No. 1 Livingood, discovery well. The 
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GUIDE-POST for 
OIL MEN 


In Search of Better Pipe Performance 


Naylor Pipe can serve you best in the following applications: 


De-watering pipe Surface casing (threaded) 
Gas and oil lines Vacuum lines 

Gas and oil gathering lines Syphon pipe 

Salt water disposal lines Tank gauge pipe 

Sludge lines Tank swing pipe 


This light-weight pipe is built to handle jobs normally requiring heavier- 
wall pipe. Its exclusive Lockseam Spiralweld structure makes it stronger, 
leaktight’and safer than ordinary light-weight pipe. Its accurate diameter 
and standard weight ends speed installation and cut costs. 


Sizes from 4” to 30” in diameter—thickness from 14 to 8 gauge—lengths 
up to 40 feet. All types of fittings, connections and fabrication. 


NAYLOR PIPE COMPANY 


General Office 
1232 Oiite: 








EAST 92ND STREET « CHICAGO 19, ILLINOIS 


New York Office 
NAYLOR LOCKSEAM B50 ‘Madieéh Aveeve.o Me 


n Avenue 


New York 17. N.Y 


SPIRALWELD PIPE 
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STANDARD OF THE OIL FIELDS 


WATER CANS 
ae Om OR OR FE SO 


GOTT Water Cans are the practical way 





to keep drinking water cool for long 


periods, protected from impurities and 





always handy to the job. Snug fitting 
large removable top, strongly built to 
withstand rough usage. Gott Water 
Coolers have extra 
large covers and a 
handy non-leaking 


push button faucet 





Your Supply Store has 
' 
them, get one today : 


H.P.GOTT MFG.CO. = 


WINFIELD, KANSAS 








PURE DRINK WATER 


INSIST ON THE GENUINE 
Look for the Blue and Black Label 
with the name GOTKOOL in Red 

















— ee . ne 
Unfailing Water Supply 


From Deep Wells... 


ww 


Reliability of Peerless Pumps never has 
been so evident as during the war. 
Because of the exclusive engineering 
design, construction and fine work- 
I manship of the bowl and impeller 
( assembly, original efficiencies are 
closely maintained over a greatly ex- 
tended performance period, far be- 








TURBINE 
iB HI-LIFT 
| arycorperation \ HYDRO-FOIL 
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STAINLESS 


STEELS 


WILL MEET 





REQUIREMENTS 


*There are numerous advan- 
tages to the stainless steel user 
in dealing with a moderately 
sized yet a complete producing 
unit where material is melted 
and processed by one organi- 
zation such as the Jessop Steel 
Company plant — more per- 
sonal attention is given to indi- 
vidual orders; facilities, staff 
and schedules are prepared to 
meet severe specifications and 
special requirements; and the 
wide experience of the person- 
nel assures the exacting user 
valuable and expert assistance 
in solving problems. 

No matter what your specific 
problem—whether it is the se- 
lection of the proper analysis, 
fabrication, or quick delivery— 
we invite you to discuss it with 
us. No obligation, of course. 


JESSOP STEEL CO. 


WASHINGTON. . PENNA. 
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JESSOP 
STAINLESS 
STEELS ARE 
AVAILABLE 
AS FOLLOWS: 


e@ BARS 

e BILLETS 

eSHEETS 

eSTRIP 

e@ PLATES 

e@ CASTINGS 

@ SPECIAL SHAPES 

e CIRCLES 

@RINGS 

@ FLANGED AND 
DISHED HEADS 

e@CENTERLESS 
GROUND AND 
COLD DRAWN 
BARS 



















location is about five miles southwest of 
the Falls City, Neb., field. 

Kelley et al 1 Krohne in SW NW 6-10s- 
23e, Leavenworth County, Kansas, near 
Lansing, was a new test drilling at 423 ft., 
after finding the. base of Hertha lime- 
stone at 413 ft. 7 


OHIO, KENTUCKY 





Muskingum County Test 
Makes 60 Bbl. Per Day 


OLUMBUS.—Atha Realty 1 H. H. Rob- 
Se asie Section 23, Newton Township, 
Muskingum County, made 60 bbl. of oil 
in 24 hours. The producer is 1 mile south 
of the nearest production, between the 
North Madison and Clayton pools. 

Preston Oil 3 Earl Baker, Section 34, 
Hopewell Township, Perry County, ex- 
tended the South Hopewell pool a loca- 
tion to the west. The well flowed and 
swabbed 60 bbl. the first day. The com- 
pany has staked another location to the 
west 

The St. Peter gas in the Ohio Oil Co. 
wildcat in Ruggles Township, Ashland 
County, was exhausted in a few days on 
line and has been plugged. Hanley & 
Bird have made a location in Pittsfield 
Township, Lorain County, to test the same 
formation. 


WILDCAT FAILURE COMPLETED 
IN OHIO 
Ashland County, Ruggles Township: Ohio 
Oil 1 S. V. Kraus, Lot 14, Clinton 2,418- 
2,419 ft., Trenton 3,763-4,416 ft., St. 
Peter 4,420-4,456 ft., 214,000 cu. ft.. 
TD 5,251 ft., plugged. 


EASTERN KENTUCKY 

ASHLAND. — Activity in the eastern 
Kentucky fields was light during the 
week, only one completion being reported, 
although several drilling jobs were un- 
der way. 

Kentucky-West Virginia Gas Co. com- 
pleted No. 5564 on the Effie Slone land 
on Caney Fork of Right Beaver Creek 
in Knott County, at a total depth of 1,615 
ft. with a daily open flow of 400,000 cu. ft. 
of gas in Big lime. 

The Ashland Oil & Refining Co. re- 
ported that several drilling operations 
were in progress. 


WESTERN KENTUCKY 


OWENSBORO, Ky.—An 80-bbl. well and 
a dry hole in Henderson County, and a 
65-bbl. well in Webster County comprised 
the crop of completions in Western Ken- 
tucky in the past week. No wildcats were 
completed. 


INDIANA 

EVANSVILLE, Ind.—One mile west of 
the Bufkin pool in Posey County and 10 
miles west of Evansville, Jack Peek 1 
August Reineke, SW SW NE 12-6s-13w was 
being tested for gas volume. The 8-in. cas- 
ing had been blown out of the hole by 
an estimated 2,500,000 cu. ft. of gas from 
the Pennsylvanian sand at 772-80 ft., mak- 
ing a new gas pool seem probable. 

In Posey County, Bristol Hackbusch 1 
Goedde, NE NE SW 24-5s-12w, a wildcat, 
pumped 10 bbl. of oil and 20 bbl. of salt 
water in 24 hours from Cypress sand at 
2,363-78 it. 


SUCCESSFUL WILDCAT COMPLETION 
IN INDIANA 
Posey County: Bristol Hackbusch 1 Goedde, 
NE NE SW 24-5s-l2w, Cypress sand 
2,363-78 ft.. TD 2,820 ft., pumped 10 
bbl. of oil, 20 bbl. salt water in 24 
hours. 


WILDCAT FAILURE IN INDIANA 
DuBois County: Carl Michel 1 Frisch, NE 
SE SE 21-2s-5w, dry at 930 ft. 
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OKLAHOMA 





W. Edmond Allowable to Be 
Argued at Hearing April 5 


HE Corporation Commission of Okla- 

homa will be asked to lower the per- 
well allowable in the West Edmond field, 
at a hearing on April 5. The petitioners 
will be Anderson-Prichard Oil Co., Mag- 
nolia Petroleum Co., Peppers Refining 
Co., Phillips Petroleum Co., and Stano- 
lind Oil & Gas Co. Present daily allow- 
able in the field, which lies in Oklahoma, 
Logan, Canadian and Kingfisher counties, 
is 150 bbl. per well, having been reduced 
from 200 bbl. per well on December 1, 
1944. 

The petitioners did not suggest the 
amount of reduction but made the claim 
that the present rate permits a continued 
drop in pressures and is causing under- 
ground waste. 

It is expected that strong opposition to 
a reduction will develop at the hearing, 
but the protestants were not named. 

There were 434 wells producing from 
Hunton lime at the close of last calendar 
week. 

Fox & Fox Oil Operators recently took 
over a “dry hole’, Herbert J. Schmitz 1 
Arnold, C NE SW 29-14n-4w, in the West 
Edmond field, abandoned at 6,859 ft. and 
deepening it found 26 ft. of saturation 
above 6,890 ft., with drilling continued. 

Ohio Oil Co. 1 Calvin Chisholm, SW 
NW NW 13-3n-le, in the Pauls Valley 
field, Garvin County, a wildcat west of. 
production, looked like a 175-bbl. well, 
producing from Oil Creek sand at 3,848- 
52 ft. It flowed 230 bbl. of fluid, about 36 
bbl. of which was water. The well was 
not yet a completion. 

(Continued on page 345) 
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Surveys Start West of 
Steveville-Princess Field 


HATHAM.—Sun Oil Co. of Alberta is 
e starting preliminary geophysical and 
seismic surveys this month on 517,000 
acres near Brooks, in southern Alberta, 
and about 15 miles west of the California 
Co. - Standard Oil Co. discovery well in 
the Steveville-Princess field. California- 
Standard 18-21-A, LSD 16, 21-20-12w4, last 
year encountered around 175 bbl. daily in 
Devonian limestone at 3,982 ft., marking 
the first commercial production in the 
Devonian in Alberta. 

Raymond.—In the Raymond area, south- 
ern Alberta, Imperial Oil, Ltd. Clancey- 
Raymond 1, LSD 7, 16-6-20w4, is dry after 
encountering noncommercial showings in 
Devonian limestone at 5,600 ft. 

Endon.—In the Endon area of the south- 
ern Alberta plains, McColl Frontenac Oil 
Co., Ltd.-British Dominion Oil & Devel- 
opment Corp., Ltd. joint test, LSD 9, 29- 
6-7w4, is dry at 3,422 ft. 

Conrad.—In the Conrad field, Mid-Con- 
tinent Oil Co.-East Crest 1, LSD 2, 8-6- 
15w4, finished in Ellis at 3,158 ft., has run 
7-in. casing and is testing production, with 
indications of between 100 and 200 bbl. 
of 27.2°-gravity crude. 

Aldersyde.—In the High River-Alder- 
syde area east of Turner Valley, New 
Ranchmen’s-Bird 1, LSD 16, 13-20-29w4, is 
dry. 

Saskatchewan.—In southern Saskatche- 
wan Imperial-Swift Current Hi-Way Refin- 
ery 1, LSD 11, 20-13-13w3, is dry at 7,890 ft. 
The Norcanols group, with which Impe- 
rial Oil has been associated, is starting a 
new deep test, Norcanols-Pennant 1, in 
LSD 4, 14-18-16w3. 





















MODERN LABORATORIES 
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PREFORMED Wire Rope has 
an “inside track” on heavy 


duty performance. That's 
why it’s being used all over 
the world . . . lowering as- 
sault boats for invasion... 
holding huge armored tanks 
secure during shipment... 
easing lethal torpedoes into 
submarine holds. 


‘PREFORMED works just as 
dependably, too, in less 
deadly tasks. You'll find its 
many advantages will make 
for easier and quicker pro- 
duction right in “your oil 
back yard”! 


Remember to call for PRE- 
FORMED next time you or- 
der EDWARDS Wire Rope. 


HOUSTON: 1208 Velasco-Fairfax 5434 
LOS ANGELES: 650 E. Gist-Century 29205 
SEATTLE: 1044 6th Avenue So.-Main 2218 
PORTLAND: 2690 N. W. Nicolai-Beacon 7351 
General Offices: 200 Bush St., San Francisco 


FACTORY 
So. San Francisco, Calif. 


E. H. 
EDWARDS 


COMPAN Y 





338 


Among the 


Can-Tex Drilling Co., of Calgary, 
Alta., has contract to drill Taber 45- 
15-A for California-Standard in LSD 
10, 15-9-17w4, in the Taber field, 
southern Alberta, and is moving in 
heavy-duty rotary outfit from Fore- 
most for the new test. 


Newell & Chandler, of Calgary, 
Alta., who recently completed drill- 
ing the Mid-Continent-East Crest 1 
producer in the Conrad field, south- 
ern Alberta, are moving in rig for 
the No. 2 in LSD 7, 8-6-15w4, off- 
setting the first producer % mile to 
the north. The same firm is moving 
a light rig for California-Standard, 
71-4-A in LSD 4, 4-6-15w4, in the 
same field. 


Roger Lacy, of Longview, Tex., is 
the drilling contractor on the W. H. 
Mitchell 1 Frost-Johnson Unit, C. F. 
Hull Survey A-926, in southeastern 
Panola County, Texas. This is a 
9,000-ft. wildcat to the Cotton Val- 
ley section of the Jurassic. 


Rhodes Drilling Co., of Abilene, 
Tex., has contract to drill the Texas 
Co. 1 S. E. Edwards Estate, 660 ft. 
from the west line and 1,980 ft. from 
the north line of the east half of 
Section 58, District 11, Southern Pa- 
cific Railway Co. Survey, in Tom 
Green County, Texas. 


P. H. Frank, Inc., California drill- 
ing contractor with offices in Bak- 
ersfield, has opened a new office in 
Los Angeles, with Ward Blodget, 
vice president, in charge. 


Shamrock Drilling Co., Los An- 
geles, with three large rigs in oper- 
ation at Coalinga, Jacalitos, and 
Fruitvale, has added a new large 
rig designed for deep drilling. 
George McCarthy and Jerry O’Brien 
constitute the Shamrock company. 


Fowler Drilling Co. has the con- 
tract to drill a new well in the 
Costa Mesa area of Orange County, 
California, for Emil Menvig, to be 
located in Section 21-6s-10w. 


B & R Drilling Co. has the drill- 
ing contract on the Palmer Oil Corp. 
1 Denie, in SE SW SE 9-8-16w, wild- 
cat test in Rooks County, Kansas. 








This test is located about 3 miles 


Drilling Contractors 





north of production in the Laton 
pool. It is a subsurface prospect, and 
surface pipe has been set at 196 ft. 
Same contractor is drilling the King- 
wood Oil Co. 1 Hoover Estate, in 
NE NW SW _ 36-13-14w, Russell 
County, Kansas. Test was drilling 
below 2,200 ft. 


Rine Drilling Co. has been award- 
ed contract to drill the Lion Oil & 
Refining Co. 1 Muir, in SEC 10-3ls- 
8w, Harper County, Kansas. It will 
be a rotary test to the Arbuckle. 


Keys Drilling Co. has the drilling 
contract on the Kingwood Oil Co. 
1 Hilger, in NW NW NE 29-26-4w, 
Reno County, Kansas. Location is 
about 2 miles south of the Hilger 
pool production in the southeastern 
part of the county. Vickers Petro- 
leum Co. and Magnolia Petroleum 
Co. are contributing to the test. 


LINE SCALES 








MODELS 


2 to choose from 


(Above) Super 500,000 capacity, 14” dial. 
(Below) Packer Special, Capacity 40,000#, 
6” dial. 18 other models for every drilling, 
well servicing, or work-over need. 

With a Line Scale you know the pull on 
the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged, durable 
and economical. 


Although we are working at top capacity 
to supply ship yards and the U. S. Navy— 
we are still able to furnish Line Scales to 
the oil industry. Write for folder and prices. 


LINE SCALE CO., Inc. 
Phone 2-1765, 907-11 SE 29th St., Box 4245 
Oklahoma City, Oklahoma 











THE OIL AND GAS JOURNAL 





ee ee ee ae eae 



































Finn 


STOP PAYING 
TRIBUTE TO LEAKS 


RECTORSEAL, the outstanding 
leak preventer, positively seals all 
connections. It’s easy te apply. Just 
brush or swab it on the threads 
when making up connections. 

Use RECTORSEAL on casing and 
tubing collar threads; drilling rig 
connections (mud, water and steam 
lines); separator and flow line con- 
nections; setting bolted steel tanks; 
Natural Gasoline Plants and Refin- 
eries (gasoline, steam and acid 
lines); engine and compressor gas- 
kets; Gas and Water Distribution 
Systems. 

Order RECTORSEAL from your 
supply store. Available in Gallons. 
Half-gallons, Quarts, Pints an 
Half-pints. 


RECTOR WELL EQUIPMENT 
COMPANY, INC. 
Fort Worth, Texas 
Export: Lucey Export Corp., Wool- 
worth Bidg., N.Y.C. 


RECTORSEAL. 


THE POSITIVE LEAK PREVENTER 
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MARKET QUOTATIONS 


Prices as of March 27, 1945 

(This service is abbreviated because 
most refinery products are selling at the 
Government’s price ceilings. Quotations 
on other products than those shown here 
furnished on request. Quotations are f.o.b. 
plant in tank cars and in cents per gal- 
lon.) 


REFINERY GASOLINE 


Octane (A.S.T.M.) 76+ 70-74 
Mid-Continent* ..... 6.75 5.875 
Gulf Coast ....... PAS .. 678 5.625 
Northeast Coast .... A. 9.075 
California ......... 6.50-7.00 


*Basic Oklahoma Group 3. 71939 C.F.R. 

(research method). 
NATURAL GASOLINE 

Grades: 26-70 18-55 
Oklahoma (Group 3) . .. 4750 5.700 
North Texas (Dist. 1 Del.) .. 4500 5.400 
North Texas (f.o.b. plant) . 4.375 5.250 
North Louisiana (Dist. 1 Del.) 5.160 6.060 
North Louisiana (f.0.b. plant) 4.375 5.250 
California ....... 4.875 5.500 


CRUDE- OIL PRICES 
Representative posted schedules per bbl. 


ph aE a eh hk oe a Ge $1.25 
eee ee ptte MeO bolas Al 1.43 
Tepetate, Louisiana ................. 1.18 
I Se eG y cclits oc capes 1.37 
Pecos County, Texas ............... 95 
Bradford, Pennsylvania ............. 3.00 
Van, Van Zandt County, Texas ...... 1.08 


Note: Exclusive of subsidy. 


GRAVITY SCHEDULES 
Top prices include all gravities above 
grades designated, and low prices include 
all gravities below grades designated: 
Signal Okla- Gulf 
Hill, homa Coast West 
Gravity— Calif. Kansas Texas Tex." 
18-18.9 .... $0.80 


19-19.9 ; 84 $1.06 $0.70 
20-209 .... 88 $0.85 1.08 72 
21-219 ... 92 87 1.10 74 
22-22.9 .... 96 89 1.12 -76 
23-23.9 .... 1.00 91 1.14 -78 
24-249 .... 1.03 93 1.16 80 
25-25.9 .... 1.07 95 1.18 82 
26-26.9 ... 1.11 97 1.20 84 
27-279 .... 1.15 99 1.22 86 
26-389 ..... 138 1.01 1.24 88 
808 .... LD 1.03 1.26 -90 
90-90.9 .... 1.23 1.05 1.28 92 
31-31.9 = a 1.07 1.30 94 
32-32.9 ; 1.09 1.32 -96 
33-33.9 : oss 1.11 1.34 98 
34-34.9 1.13 1.36 1.00 
35-35.9 ... ~ 1.15 1.38 1.02 
36-36.9 .. 5 1.17 1.40 1,04 
37-37.9 .. the 1.19 1.42 1.06 
38-38.9 ....... 1.21 1.44 1.08 
39-39.9 arise 1.23 1.46 1,10 
40 and above faa 1.25 1.48 1.12 


*Includes Lea County, New Mexico. 


A.P.I. REFINERY REPORT 
Week ended March 17, 1945 
(Figures in thousands of barrels) 

Dly. crude ———— Stocks ———, 

runs Gaso- Dis- Resid- 

to stills line fillate ual 

East Coast .... 752 13,760 5,200 5,163 
Appalachian .. 163 4,028 465 381 
Ill., Ind., Ky. . 785 24,003 3,226 1,973 
Okla., Kan.,Mo. 391 9,628 1,620 1,143 
Inland Texas.. 223 3,134 304 615 
Tex. Gulf Coast 1,151 16,574 4,912 6,654 
La. Gulf Coast. 276 5,062 1,779 1,420 


N. La., Ark. . 69 3,164 79% 289 
Rocky Min. .. 136 862,519 319 606 
California 827 17,010 7,861 25,474 





Total 3-17-45 4,473 *98,882 26,483 43,718 
Total 3-10-45 4,777 97,310 27,001 44,150 
Total 3-18-44 4,488 84,688 31,620 51,716 
*Military 45,471; cilivian 53,411. 
CRUDE-OIL STOCKS 

(Bureau of Mines Estimate) 
Bbl. of crude* 
- 219,486,000 
March 10, 1945 ....... 5 a hotat antec 218,760,000 
.... 236,119,000 
*Excludes unrefinable California stocks. 


PENBERTHY 


“REFLEX”? 
WATER GAGE SET 












For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 

It construc 


naa by simply 
removing nuts on 
face of gage ... 
waceueney to - 
work between and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 











PENBERTHY INJECTOR CO. 


Concdion Plant 
DETROIT, MICH. WINDSOR, ONTARIO 








WEB WILSON 





Designed and tested to work up to 
their rated capacity without distor- 
tion. Ample strength without undue 
weight eases derrick man’s work 


and speeds round trips. 


SEE COMPOSITE CATALOG 
PAGES 3101 TO 3120 


Yer WILSON 


“Ot fie 


+ fi ILDING 
HUNTING! Aw CALIF 




















‘Wilde Goes to New 
Research Post 
For Humble 


D® H. D. WILDE, appointed man- 

ager of research and development 
for Humble Oil & Refining Co., a 
newly created post, joined Humble 
in 1927. He was born in Agascalien- 
tes, Mexico, 44 years ago and ob- 
tained his primary education in this 
country. He got his bachelor’s de- 
gree in chemical engineering at Uni- 
versity of Texas in 1923, and his 
master’s degree the next year. Then 
came 3 years at Massachusetts In- 
stitute of Technology and about 2 
at Humble’s refinery, Baytown, Tex., 
during which he was working to- 
ward his doctor’s degree in chemi- 
cal engineering, which he received 
at M.L.T. in 1929. 

In that same year Dr. Wilde was 
sent to Houston to supervise a new 
group carrying on Humble’s pro- 
duction research. He continued in 
that position till 1933, when he be- 
came manager of the technical and 
research division of the refining de- 
partment, a post which he held un- 
til he received his recent new as- 
signment. 

Since the outbreak of the war Dr. 
Wilde has been active in District 3 
Petroleum Industry Committee stud- 
ies dealing with increasing the out- 
put of 100-octane gasoline, produc- 
tion of butadiene for synthetic rub- 
ber, and maximum utilization oi 
crude oil in the manufacture of war 
products. 


Arthur H. Boultbee, who has been 
chief technologist for Shell Oil Co., 
Inc., at. the Wilmington, Calif., re- 
finery, has been appointed assistant 
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manager of research and develop- 
ment and will maintain offices at 
the headquarters of the company in 
San Francisco. 


Henry Graff, attorney, of Brad- 
ford, Pa., has been named assistant 
counsel and land agent for South 
Penn Oil Co., with headquarters in 
Bradford. 


A. B. Cramer, formerly at the An- 
drews, Tex., station of Magnolia 
Pipe Line Co., has been transferred 


to Midland, Tex., as assistant chief | 


engineer in the company’s Permian 
basin staff. 


Wesley E. Disney, former con- 
gressman from Oklahoma, has been 
made Washington representative of 
Western Oil and Gas Association, 
which until January 1 was Cali- 
fornia Oil and Gas _ Association. 
Disney now heads a new law firm, 
with offices in Washington and 
Tulsa. 


Paul J. Bond has resigned as di- 
rector of transportation for District 
2, Petroleum Administration for 
War, and will return to Pure Oil 
Co., from which he has been on 
leave for 3 years. 


George S. Tay- 
man has joined 
Federal Power 
Commission as 
natural gas engi- 
neer in the divi- 
sion of rates and 
research, bureau 
of accounts and 
finance. For the 
past 2 years he 
had been natural 
gas engineer in Office of War Utili- 
ties, War Production Board. Before 
going to Washington in 1943, Tay- 
man was associated with Union Gas 
System, Inc., of Independence, Kans., 
and one of its predecessor compa- 
nies, Owen-Osage Oil & Gas Co., 
for 22 years. He graduated in me- 
chanical engineering at Carnegie 
Institute of Technology. 


Lt. Col. David H. Young, veteran 
aviator, recently released from Army 
air service, has returned to his for- 
mer post as manager of Pure Oil 
Co.’s aviation marketing department. 
In World War 1 he was one of the 
initial group of American flyers as- 
signed to France. 





Col. E. O. Thompson, member of 
the Texas Railroad Commission, has 
been recalled to active military 
service for a 60-day assignment in 
the fuels and lubricants division in 
the service of supply. Colone] 
Thompson commanded a machine- 
gun battalion in World War 1. 


Ss. B. Irelan, 
president of Cities 
Service Gas Co., 
Oklahoma City, 
has been elected 
director of Cities 
Service Co., filling | 
a vacancy caused 
by the resignation 
of Valentin R. 
Garfias, of Mexi- 
co City. Following 
graduation from 
Purdue University with a degree in 
electrical engineering, Irelan took 
his first job, in 1909, with Denver 
Gas & Electric Co. of Nevada, a 
Cities Service subsidiary. He has 
been with the Cities Service system 
ever since, his positions before his 
present one including cadet engi- 
neer, statistician, department mana- 
ger, general manager and secretary- 
treasurer. 





S. B. IRELAN 


E. C. Reece, who has been super- 
visor-counselor in the personnel de- 
partment of Shell Pipe Line Co., is 
now superintendent of the compa- 
ny’s new Wasson- Hobbs division, 
which includes New Mexico opera- 
tions as well as those in the Wasson 
and adjacent fields. Reece was dis- 
trict foreman at Healdton, Okla., 4 
years and acting division superin- 
tendent there 1 year. 


Edward E. Watts, who was assist- 
ant to W. C. Chancellor, head of Sin- 
clair Prairie Oil Co.’s land depart- 
ment in Midland, Tex., has been 
promoted to Chancellor’s former 
post. Chancellor has resigned. P. C. 
Andrews is being transferred from 
the company’s Corpus Christi of- 
fice to take the place vacated by 
Watts. 


Harold J. Kleen is district geolo- 
gist; N. P. Brown, production and 
subsurface geologist, and John W. 
Gifford, sample geologist in the new 
district office which Skelly Oil Co. 
has opened in Oklahoma City. 


R. M. Chan, a director and assist- 
ant vice president of Magnolia Pe- 
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troleum Co., was elected vice presi- 
dent at the annual meeting in Dal- 
las. E. C. Seymour, treasurer-comp- 
troller, was made a director, as was 
Ss. A. Thompson, chief geologist and 
manager of the land and geological 
department. M. J. Norrell. indus- 
trial relations manager, was chosen 
secretary. At the annual meeting of 
Magnolia Pipe Line Co. L. H. True, 
assistant general manager, was 
elected a director, and Guy L. Tate 
was made a director and secretary- 
treasurer. 


E. D. Kenna, former director of 
the Mississippi Highway Depart- 
ment, has been chosen executive 
vice president of the Mississipi-Ala- 
bama division of Mid-Continent Oil 
and Gas Association. 


Hollis B. Fairchild, formerly gen- 
eral manager of operations for 
Standard Oil Co. of California, has 
been appointed associate director of 
Petroleum Administration for War’s 
supply and transportation division 
on the West Coast (District 5). He 
succeeds A. C. Saul, who has re- 
turned to Shell Oil Co., Inc. 


Irwin Lamp, who did special pub- 
lic-relations work for Pure Oil Co. 
in Chicago, is now public-relations 
director, District 2, Petroleum Ad- 
ministration for War, in Chicago. He 
succeeds Phillip Denton, who re- 
signed to’ join the public-relations 
division of Sinclair Oil Corp. in 
New York. 


Dr. Robert M. Kleinpell, Califor- 
nia geologist and micropaleontolo- 
gist and member of the American 
Association of Petroleum Geologists, 
was among those liberated from the 
Los Banos prison camp on Luzon 
Island in the Philippines. He was 
taken prisoner December 29, 1941, 
while in the Philippines as a geol- 
ogist for National Development Co. 
and was interned for a time at San- 
to Tomas. 


CALENDAR 


IP.A.A., midyear directors meeting, 
New Orleans, La., April 16-18. 


May 


American Institute of Chemists, Medal 
meeting, Columbus, Ohio, May 11. 


June 


Interstate Oil Compact Commission, 
quarterly meeting, Oklahoma City, June 
15-16. 

Canadian Gas Association, annual con- 
vention, Manoir Richelieu Hotel, Murray 
Bay, Quebec, June 19-22. 


October 
Texas Mid-Continent Oil and Gas Asso- 
ciation, Rice Hotel, Houston, October 4-6. 
I.P.A.A., annual membership meeting, 


convention city to be selected later, Oc- 
tober 15, 16 and 17. 


MARCH 31, 1945 


The World's Stand- 
ard of Quality in 
Oil Field Equip- 


ment - -'- 
Acme — 
Since 1900 
Pattin — 
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Wear More— 


“Drilmor” 


Acme Drilling Jars: Famous 
since 1900 for their longer 
wear, as measured by foot- 
age of hole drilled. Forged 
only of correct jar steel, 
meeting Acme's rigid speci- 
fications for proper hea 
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craftsmen especially skilled 
in jar making. Furnished in 
either Rein Welded type (Fig. 
107) or “Drilmor'' Weldless. 


Acme — Composite Catalog. 


ACME 
FISHING TOOL CO. 


PARKERSBURG, W. VA. 





Pattin Ruggedness — 
a Tradition 


Gone Modern 


There are many "performing examples" of Pattin RUG- 
GEDNESS in the Oil Country that are now serving wel! 
their second generation of owners, Thus it is estab- 
lished fact that Pattin Engines, Powers and Compressors 
are built for life-long dependable, economical service. 


It would be amazing to know the revolutions those "Old 
Timers" have made and the equivalent in “road mile- 
age" — compared with the potential of present-day 
high-speed units. 

While adhering to the Pattin tradition — that RUG- 
GEDNESS is the safest foundation for enduring effi- 
cient, economical performance in oil field equipment 
— improvements in design and operational refinements 
have kept pace through the years. 

Guided by long experience and a firm con- 
viction that comparative slow speed, single 
cylinder, heavy-duty engines deliver far more 
power, at much less cost, over the long pull 
— meaning greater hole footage drilled or 
volume of oil lifted —we continue to spe- 
cialize in them. 


(Note: Supporting our "‘stick-to-itivness’’ and 
prediction is the new trend toward slower speed 
units — as revealed by our recent visits to 
princi ids.) 


PATTIN BROS. ENGINES 
POWERS — COMPRESSORS 


VITO 
oY for 7 


Life-Long 
Punishment’ 


% 


Write TODAY for New Catalog 


PATTIN BROS. DIV. 


of Acme Fishing Tool Co. 


MARIETTA, OHIO 
Export Office: 19 Rector St., New York 6, N. Y. 
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Refineries profit by 
the dependability of 
molybdenum steels at 
elevated temperatures. 


MOSSE 5552 TTS oy 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED ® 
DATA ON MOLYBDENUM APPLICATIONS. 


FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 
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M. B. PENDLETON R. P, TYLER 


A. E. CRIPPS 


Equipment Men in News 


Morris B. Pendleton, president of Plomb Tool Co., Los An- 
geles, Calif.. has announced that Plomb has been awarded the 
Army-Navy “E” for the fourth time. The company is one of 
the country’s largest suppliers of mechanics’ hand tools for the 
armed services. 


R. P. Tyler has been appointed general sales manager for 
Macwhyte Co., wire rope manufacturers, Kenosha, Wis. H. E. 
Sawyer, formerly general sales manager as well as vice president 
and treasurer, will continue as vice president and comptroller. 


New York offices for A. O. Smith Corp.’s International divi- 
sion have been opened in the Commerce Building, New York, 
with A. E. Cripps, newly appointed Eastern supervisor, in charge. 
In addition to handling the firm’s export activities in New York, 
Cripps also will supervise its lend-lease and foreign government 
business in Washington. 


Helmuth G. Braendel has been appointed chief engineer of 
Wilkening Manufacturing Co., producer of Pedrick piston rings 
at Philadelphia, Pa. For the past 3 years Braendel has been 


assistant and then chief development engineer for Continental 
Motors Corp., Detroit. 


H. J. Kinkade is now a member of the Young Radiator Co. 
contract product division staff, at Racine, Wis. He will handle 
special work on evaporative cooling and similar type equipment 
for large engine installations. He was formerly manager of 
evaporative cooler sales for Fairbanks Morse Co., Chicago. 


The National Supply Co. announces the appointment of 
J. R. Mahan as director of engineering for its plants at Toledo 
and Springfield, Ohio; Torrance, Calif.; Houston, Tex.; and Car- 
negie, Pa. Mahan joined National’s engineering staff in 1922. 
In 1935 he was appointed chief engineer of the Toledo plant 
and has served in that capacity to his present assignment. 


F. B. Collett, former city representative of The Continental 
Supply Co., Oklahoma City, Okla., has been transferred to Wich- 
ita, Kansas, in the capacity of manager and will be in charge 
of the Wichita office. 


Tom L. Turner has joined the American Iron and Machine 
Works Co. as representative, with offices in Houston, Tex. 


W. R. Persons has been appointed assistant sales manager 
of The Lincoln Electric Co., Cleveland, Ohio. He will act as 
assistant to C. M. Taylor, vice president and general sales 
manager. 


Harvey D. McLean has been named assistant to the presi- 
dent of The J. B. Beaird Co., Shreveport, La. He was formerly 
manager of the Beaird foundry. C. N. Wibker, a partner in the 
Beaird firm, will assume management of the foundry in addi- 
tion to his present duties as manager of the company’s Plants 
1 and 3. 


Harry L. Vines has been named director of sales for Tyson 
Bearing Corp., at Massillon, Ohio. He was formerly western 
manager for R. G. LeTourneau, Inc., Stockton, Calif. 





H. G. BRAENDEL 


H. J. KINKADE J. R. MAHAN 
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F. B. COLLETT 


T. L. TURNER 


W. R. PERSONS 


Eagle-Picher Sales Co. has acquired the production and dis- 
tribution facilities of Southern Lead Co., of Dallas, Tex. J. V. 
Murph will serve as general manager of the Dallas plant, 
D. Bentley Murph will be in charge of production at Dallas, 
and D. H. Murph, founder, will remain in a consulting capacity. 
Operations will be conducted under the newly created firm 
name, Eagle-Picher Co., of Texas, with the three Messrs. Murph 
serving as vice presidents. 


Cc. C. Michel has resigned his position as station manager for 
Dowell Incorporated at McCamey, Tex., to become assistant 
manager and coowner of The Acid Engineering Co. He will have 
charge of the new Edmond, Okla., treating station. 


Sale of the five oil-field repair plants which have been 
operated by American Iron & Machine Works Co., is announced 
by Earl H. Miller, vice president and general manager. The 
Great Bend, Kans., shop has been sold to C & W Machine Works; 
the Monahans, Tex., shop to Miller-Nelson Machine Works; the 
Houston, Tex., shop to L & H Machine Works; the New Iberia, 
La., shop to Red Fox Machine and Supply Co.; and the Harvey, 
La., shop to Young-Elkins Machine and Supply Co. Joe T. Cas- 
tles has been transferred from New Orleans to Shreveport to 
service the Shreveport area and Mississippi. Austin Brashears 
will service South Louisiana from headquarters at New Iberia. 
Fern E. Wagner has been transferred from Kansas to Midland, 
Tex., to service West Texas. 


W. E. (Eddie) Graves has been appointed sales manager of 
The Steel Improvement & Forge Co., manufacturers of drop, 
upset and press forgings and forged boiler and tank accessories. 
He has been with the company for 5 years and has recently been 
in charge of priority and traffic matters. 


Warren W. Moody has been appointed representative in the 
Texas area, for Duff-Norton Manufacturing Co., Pittsburgh, Pa., 
manufacturer of lifting jacks. 


M. F. Holahan has retired as first vice president of Interna- 
tional Harvester Co., but will remain a member of the board of 
directors, and will be available to the management in a con- 
sulting capacity. J. L. McCaffrey, former second vice president, 
will succeed him. McCaffrey, also a member of the board of 
directors, is a former vice president in charge of sales. W. E. 
Worth, former vice president in charge of supply and inven- 
tory, has been elected second vice president to succeed Mc- 
Caffrey. Four other changes in the officer group of the Har- 
vester company were announced as follows: Mercer Lee, former 
assistant to the vice president, has been elected vice president, 
and will be in charge of supply and inventory. Peter V. Moulder, 
general manager of the motor truck division, R. P. Messenger, 
general manager of the farm implement division, and Ralph 
C. Archer, general manager of the farm tractor division, have 
been elected vice presidents. They will continue as executive 
heads of their respective divisions. 


A. W. Chandler, formerly chief mechanical engineer for En- 
gineering Laboratories, Inc., is now associated with The Refinery 
Supply Co., Tulsa, Okla. He will be active in the department 
of gas engineering specialties. 


E. P. Jones, formerly development engineer with The Linde 
Air Products Co., has resigned to join Pressure Weld Co., Hous- 
ton, Tex., with the position of general superintendent. 





H. D. McLEAN 


A. W. CHANDLER J. V. MURPH 
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INDUSTRIAL ITEMS 


Following his recent release from the 
U. S. Army, Schlumberger Surveying 
Corp. announces the recall to its service 
of R. Henquet, and his election as vice 
president and general manager with head- 
quarters at the main office in Houston, 
Tex. 


Standco Bolt Co., Houston, Tex., suf- 
fered some $200,000 loss on February 24 
from a fire that started in the bolt manu- 
facturing part of their plant. The fire 
did not affect the brake-lining depart- 
ment and this department remains in 
full operation. Manufacturing in the bolt 
department has already been resumed. 


The Houston Oil’ Field Material Co., 
Inc., announces the appointment of C. M. 
Hart as district sales representative for 
Oklahoma and Kansas. This move brings 
about the reopening of Homco’s Tulsa 
office which will be located at 1505 Phil- 
tower Building. Succeeding Hart as man- 
ager of the New Iberia, La., store will 
be T. A. Bilbo, who was formerly assist- 
ant manager at this point. 


Bethlehem Supply Co. has just opened 
a new store at McAllen, Tex. The present 
personnel includes W. H. Abele, store 
manager and field representative, and 
M. R. Kennedy, field service representa- 
tive. This store will be under the general 
supervision of J. P. Branch, district man- 
ager, headquartered at Corpus Christi, 
Tex. 


G. L. Elliott has been appointed assist- 
ant to the president, tube cleaner divi- 
sions, Elliott Co. He was formerly general 
manager of the company’s Springfield, 
Ohio, plant. 


W. V. Walkinshaw has been appointed 
manager of industrial sales for Westing- 
house Air Brake Co., succeeding the late 
Roland G. Justus. Walkinshaw has been 
connected with the company since July 
1, 1939. He will make his headquarters 
at the home office in Wilmerding, Pa. 


Charles A. McNamar, president of The 
McNamar Boiler & Tank Co. of Tulsa, 
has been appointed an industry member 
of the Eighth Regional War Labor Board. 


General Controls Co., Glendale, Calif., 
announces the appointment of A. E. Hess 
as manager of its Houston, Tex., branch 
office. He will devote his entire time to 


PEMCO-MERCO MID-CONTINENT 





The annual conference of service engi- 
neers covering the Tulsa territory for 
Pittsburgh Equitable Meter Co.-Merco 
Nordstrom Valve Co. was held at the 
company’s branch offices and warehouse, 
in Tulsa. Sessions were presided over by 
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serving users of automatic controls in the 
heating, refrigeration, aircraft and in- 
dustrial fields throughout southern Texas, 
Louisiana and southern Mississippi. 


Frank T. Bumbaugh has been appointed 
manager of sales, alloy division, Carnegie- 
Illinois Steel Corp., U. S. Steel subsidiary. 
He succeeds the late Frank L. Gibbons, 
whose assistant he had been for the last 
3 years. 


Marvin A. Joy, sales manager of the 
midwestern division, Chase Brass & Cop- 
per Co., at Cleveland, Ohio, has been 
appointed assistant general sales manager 
of the mill division, with offices in Wa- 
terbury, Conn. Walter E. Evans, who has 
been sales promotion manager at Water- 
bury, goes to Cleveland to succeed Joy. 
John S. Coe, who has been the assistant 
of Sherman H. Perry, general sales man- 
ager, mill division, at Waterbury, also 
goes to Cleveland where he has been 
appointed assistant to the vice president 
in charge of Cleveland operations, Wallace 
Cc. Husted. 


Alton Parker Hall has been appointed 
general manager of sales of American 
Chain & Cable Co., Inc., with head- 
quarters at 230 Park Avenue, New York. 


Ben Hunter Heads 
Honan-Crane Research 


B. F. Hunter has 
been named con- 
sulting engineer in 
charge of research 
and sales engineer- 
ing for Honan- 
Crane Corp., subsid- 
iary of Houdaille- 
Hershey Corp. 

Hunter assumed 
his duties after 19 
years as chief lu- 
brication engineer 
for Gulf Oil Corp. 7 _ 
and the Gulf Refining Co. For 6 years 
prior to his association with Gulf he was 
chief industrial lubrication engineer for 
The Texas Co. 

In addition to his status as consulting 
engineer, Hunter will also serve as chief 
of research. 


Representative for Mexico 


Jose Maria Fierro, who has been acting 
as Blackmer representative in Mexico 
City and the adjoining districts, has been 


REPRESENTATIVES MEET 


M. D. Gilbert, district manager. Those 
attending are pictured here: W. A. Ad- 
kins, L. R. Van Arsdale, A. I. Shurtleff, 
R. R. Bush, F. A. Arnesen, W. R. Mc- 
Laughlin, J. L. Cottrell, D. D. Collins, 
M. D. Gilbert. 








appointed general representative for aj 
of Mexico. 


Gardner-Denver Announces New 
Export Division Organization 


Gardner - Denver 
Co., Quincy, IIl., has 
established the main 
office of its export 
department in New 
York City. 

The office, in the 
Woolworth Building, 
will be headed by 
G. V. Leece, vice 
president of the com- 
pany, who will now 
have charge of the 
entire export divi- 
sion. Associated with 
Leece are S.°T. 
Brown, assistant manager, and Harold 
Weber, assistant sales manager. 

Edward Church will now be associated 
with the Denver office in the export divi- 
sion and will be concerned with the 
further development of rock drills and 
mining equipment now utilized in all 


G. V. LEECE 


_ foreign fields and manufactured in that 


plant. C. E. Kaiser will be in charge 
of the export division in Quincy. 





LEGAL 


U. S. DEPARTMENT OF THE INTE- 
RIOR, General Land Office, Washington, 
D. C. Notice is hereby given that the lands 
herein described within the known geo- 
logic structure of the Bunker Hill gas 
field, Wyoming, are offered to the re- 
sponsible qualified bidders of the highest 
cash bonus per acre for lease under sec- 
tion 17 of the mineral leasing act, as 
amended by the ot of August 21, 1935 
(49 Stat., 674, 30 U.S.C. sec. 226), in the 
following parcels: a a me X W., 
Parcel No. 1, sec. 4, lots 3 and 4; sec. 5 
lots 1 and 2, 168.10 acres. T. 27 N., R. 89 
W., Parcel No. 2, sec. 19, S14SE14; sec. 
20, S32SW14, 160 acres. Parcel No. 3, sec. 
30, NE%4, 160 acres. Parcel No. 4, sec. 
30, SE%4, 160, acres. Parcel No. 5, sec. 31, 
Ni2NE\4, SE 
6, sec. 32, NW} 14SW 44, 








40 acres. Parcel No. 


7, sec. 32, SE%4SW'4, S14SE%4; sec. 33, 
Swi, 4SW4, 160 acres. Parcel No. 8, sec. 
33, SE144NW14, E42SW'4; 120 acres. vg 


No. 9, sec. 28, SW144SW34; sec. 33, 
NW%4, 80 acres. Total acreage, 1168. is 
acres. The minimum bid which will be 
accepted is $1.00 per acre. Sealed bids 
will be received in the office of the Com- 
missioner of the General Land yo 
Interior Building, Washington 25, D. C., 
up to twelve noon April 10, 1945. Bids 
must be submitted on each parcel sep- 
arately, but if two or more parcels are 
awarded to the same bidder they may 
be combined in a single lease provided 
the acreage does not exceed 640 acres. 
Each bidder must submit a certified check 
or cash for one-fifth of the amount bid 
payable to the order of the Treasurer of 
the United States and file the showing 
of qualifications to receive a lease re- 
quired by section 7 of Circular 1386. The 
remainder of the bonus bid and the an- 
nual rental at the rate of $1.00 per acre 
must be paid, and a $5,000 corporate sure- 
ty bond must be furnished by the suc- 
cessful bidder prior to the issuance of 
the lease. The deposits of the other bid- 
ders will be returned upon acceptance 
of the successful bid by the Secretary of 
the Interior. The envelopes should 
plainly marked “Bid for Parcel No....., 
Bunker Hill gas field. Not to be opened 
before noon April 10, 1945." No bids re- 
ceived after the hour fixed herein for 
submitting bids will be considered. The 
successful bidders will be required to 
agree not to discriminate against any em- 
ployee or applicant for employment be- 
cause of race, creed, color, or national 
origin and to require an identical pro- 
vision to be included in all subcontracts. 
Bidders are warned against violation of 
section 59, U. S. Criminal Code, approved 
March 4, 1909, prohibiting unla com- 
bination’ or intimidation of bidders. The 
right is reserved to reject any and all 
bids in the discretion of the Secretary of 
pom Interior. Fred W. Johnson, Commis- 
sioner. 
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WILDCAT COMPLETIONS AND DISCOVERIES 


-—Week ended Mar. 24,1945—. —Cumulative total, 1945—, 


Oil Dist. Gas Dry Total 


Ohio 
Indiana 
llinois 
Kentucky 
Michigan 
Kansas 
Neb., Mo., 
Oklahoma 
Texas: 
North Central 1 
West 2 
Panhandle 0 
Eastern 0 
1 
0 


Iowa 


NOroCOoOrFF SO 


Gulf Coast 
Southwest 


ececocooceo oooooooco 


Total 0 
Louisiana: 
Northern 0 0 
Southern 2 0 


Texas + 


Total Louisiana 2 0 
Arkansas 0 0 
Mississippi 0 0 
Ala., Ga., Florida 0 0 
Montana 0 0 
Wyoming 0 0 
Colorado-Utah 0 0 
New Mexico 0 0 
California 0 0 


Total United States ll 
Total previous week 17 


oo 


Permian Basin 


(Continued from page 334) 
7, Blk. 5, K. Aycock Sur., 242 mi. S 
Post, elev. 2,650 ft., pumped 80 bbl. 
per day through 2-in. tubing, perf. 
2,820-55 ft. in San Andres, gravity 
35.6°, TD 2,855 ft. 

Runnels County: New oil pay—Cherry & 
Kidd 1 F. H. Brevard, subd. 28, Do- 
mingo Diaz Sur. No. 532, 5 mi. NE 
Ballinger, elev. 1,758 ft., flowed 577 
bbl. per day through 28/64-in. choke 
on tubing, perf. 3,536-48 ft. in Palo 
Pinto, gas-oil ratio 375, gravity 43.6°, 
TD 3,550 ft. 


WILDCAT FAILURES COMPLETED 
IN WEST TEXAS 


Lubbock County: Norwalk 1 McMillan, 
Sec. 12, Blk. D-2, 4 mi. N Lubbock, 
elev. 3,314 ft., Clear Fork 5,250 ft., dry, 
TD 6,508 ft. 

Menard County: Maguire Industries and 
Texon Royalty (formerly B. A. Duf- 
fey) 1 Sol Mayer, Sec. 1483, P. D. 
Bonner Sur. A-89, 3 mi. E Ft. McKav- 
itt, elev. 2,078 ft., Bend 3,565 ft., El- 
lenburger 3,980 ft:, dry, TD 4,278 ft. 

Ward County: Cities Service 1 Thorton, 
Section 80, Blk. 34, H&TC Sur., 4 mi. 
W North Ward pool, elev. 2,604 ft., 
dry, TD 2,943 ft. 

Winkler County: Stanolind 1 Seth Camp- 


bell, Sec. 23, Blk. B-5, PSL Sur., Hen- 
dricks area, elev. 2,834 ft., dry, TD 
3,249 ft. 


SOUTHEASTERN NEW MEXICO 

HOBBS.—Gulf Oil Corp. 1 State-An- 
drews, 1144 miles south of the Drinkard 
pool in eastern Lea County, was gun per- 
forating at 7,210-7,320 ft. to test. Oil and 
gas production has been indicated from 
6,714 ft. to near 7,400 ft., the total depth. 
Gulf 1 Gutman, northoffset to the Drink- 
ard discovery, flowed 50 bbl. of oil in 24 
hours after second stage treatment with 
2,000 gal. of acid. It had previously been 
treated at 6,390-6,474 ft. Gulf 1 E. T. Pad- 
dock, 344 miles north and slightly west of 
the Drinkard pool, with assured produc- 
tion from the Holt zone at 5,150-5,288 ft., 
Was drilling below 5,432 ft. Continental 
Oil Co. 3-B-23 Skaggs, in the Skaggs deep 
area, on a 1-hour drill-stem test at 6,451- 
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Oil Dist. Gas Dry Total 


jie. 1 0 0 5 14 19 
0 1 2 1 0 0 3 4 
0 6 7 15 0 0 51 66 
0 0 0 2 0 1 10 13 
0 8 8 1 0 0 53 54 
1 10 12 8 0 4 76 88 
0 1 1 0 0 0 8 8 
0 8 10 26 0 3 65 94 
0 4 5 30 0 3 98 131 
0 4 6 13 0 0 66 79 
0 0 0 0 0 0 3 3 
0 0 0 5 2 0 18 25 
1 1 3 17 1 10 61 89 
0 1 1 5 0 3 43 51 
1 10 15 70 3 16 289 378 
0 1 1 1 0 1 17 19 
0 2 4 7 0 0 11 18 
0 3 5 8 0 1 28 37 
0 0 0 0 0 0 13 13 
0 3 3 3 0 0 27 30 
0 2 2 ,0 0 0 7 7 
0 0 0 3 0 0 3 6 
0 0 0 6 0 0 8 14 
0 0 0 0 0 0 3 3 
1 0 1 3 0 1 16 20 
0 4 4 0 0 2 48 50 
3 57 71 146 3 33 722 964 
2 35 54 


6,504 ft. recovered 720 ft. of oil and gas- 
cut drilling mud. It was drilled to 6,656 
ft. in lime and is preparing to take an- 
other drill-stem test. 


Oklahoma Fields 


(Continued from page 337) 


Carter Oil Co. 1 McBride, C SE NW 9- 
7n-3w, McClain County, and west of the 
Nemaha ridge, cored 3 ft. of porous sat- 
urated sand at 10,606-09 ft., and a show- 
ing of oil and gas at 10,613-14 ft. Subse- 
quent cores at 10,617-27 ft., 10,627-32 ft. 
and 10,632-37 ft. found no oil showings, 
but some salty indications. The test was 
running about 50 ft. higher than the dis- 
covery well, 1 Cottingham. 


SUCCESSFUL WILDCAT COMPLETIONS 
IN OKLAHOMA 


Creek County: New pool discovery— 
Williams & Copeland et al 1 Eaton, 
SW NW SE 12-14n-lGe, pumped 45 
bbl. oil per day from pay zone 2,560- 
95 ft., TD 2,595 ft., Dutcher 2,550 ft. 

Oklahoma County: Extension to West Ed- 
mond pool—Stanolind 1 Urshel, NW 
NE 33-13n-4w, flowed 239 bbl. in 22 
hours through 14/64-in. choke, from 
pay zone 6,982-7,017 ft., TD 7,280 ft., 
Oswego 6,644 ft., Bartlesville 6,910 ft. 


WILDCAT FAILURES COMPLETED 
IN OKLAHOMA 


Cleveland County: Gulf et al 1 Price, 
NE SE 17-9n-3w, dry, TD 9,420 ft., 
second Wilcox 9,402 ft. 

British-American 1 Hansmeyer “A”, NE 
NW NW 14-9n-2w, dry, TD 7,514 ft., 
second Wilcox 7,485 ft. 


Cotton County: Douglas Johnson 1 Wel- 
don, SE SE NE 27-2s-10w, dry, TD 
4,445 ft. 

Latimer County: LeFlore 52 Hardaway, 
NW NE 10-6n-22e, dry, TD 5,893 ft. 
Logan County: W. E. Anderson: 1 O'Neill, 
SE SE SE 11-19n-4w, dry, TD 4,932 

ft., Layton 4,704 ft. 

Oklahoma County: Stanolind 1 Miller, SE 
SE SW 2-12n-le, dry, TD 6,105 ft., 
Oswego 5,122 ft. 

Pontotoc County: Joe Miller 1 Miller, SW 
NW SW 26-4n-4e, dry, TD 1,894 ft., 
second Bromide 1,870 ft. 


Classified Advertising 


PATENT ATTORNEYS 


PATENTS, Trade-Marks, Booklet, “Gen- 
eral Information Con ventions and 
Patents” and “Free Sched 
a. Established 1915. Lancaster. 


& Rommel, Suite 418, Bowen —~p —s 
Washington § y 


LEASES AND DRILLING BLOCKS 
e GEORGIA shallow sand leases for 
Blocks 1-5-10-15-20-25 thousand acres. 
pane oA 364—Waycross, Ga. 
NEW MEXICO 

















State and Gas 
Located in . Great oS ~ Oil 
now ui high crude 
very. OE TEST 
UNDER WAY. Buy where the majors buy 
Write for information. t, 


Harry W 

Wright Bldg., Farmington, New Mexico. 
FOR SALE: Oil and gas | ry struc- 
ture and in shallow persion furnish 
= or more leases for drilling ci contracts. 

. P. Harley, Bowling Green, Kentucky. 
640 ACRES, Terry County, Texas, section 
17, block Dil. Also others near Sundown, 
Texas, and surrounding territory. Box 


A-461, The Oil and Gas Journal, Tulsa, 
Oklahoma. 











FLORIDA-GEORGIA, low-priced leases, 
low-priced royalty, small or large blocks, 
among and in areas extensively leased by 
majors. Address inquiries to Box 2191, Or- 
lando, Florida. 


“WANT partner with private capital to 





develop 2500 acre solid block in proven 
Texas gas distillate area. Clear titles. Box 
A e Oil and Gas Journal, Tulsa, 


Oklahoma. 


KENTUCKY LEASES 
For Sale in Adair County, Ky., Block o: 
1,500 acres joins block now being Grilled 
by Ft. Worth, Tex., men, completing well 
Started by Dr. Leonard, famed geologist, 
‘now at 1,430 ft., planning to go 2,500 ft. for 
deep test. Have other blocks from 1,000 to 
2,600 acres, 10-year leases 25c rental. Prices 
reasonable. W. E. Harris, Columbia, Ky. 


FRANKLIN COUNTY, MISSISSIPPI: 
ie would lease 40 acres NW of SW Sec 
T5N-R3E. Between wells, on hill road, 
nomial by US land. Would consider 
best offer. E. C. Haff, Canton, N. C 
WANT financial aid to develop 4,000 acres, 
Southwest Texas. Good Geology on axis of 
structure, five and ten-year leases. All titles 
clear. Box A-491, The Oil and Gas Journal, 
Tulsa, Oklahoma. 


OUR NO. 1 Huff, Fentress County, Tenn., 
near the Ky. State line, is making one mil- 
lion feet of gas at 245 feet! We've increased 
our lease block by 1,000 Acres; we have 
some to offer, those interested. 5 known pa 
stratas above jan feet in the area. DOBB 
OIL AND GAS COMPANY, 504 Wilson Blidg., 














Dallas, nowy 


FOR SALE: 85 acre, 10 year lease, in hot 
play. major company block, Shelby County, 





exas, price $5 per acre. Bargain. Write 
ey or information. Box 451, Center, 
exas. 





LEASES ROYALTIES 


PRODUCING OR NONPRODUCING 
Texas, New Mexico, Oklahoma. 
Louisiana and Mlinois. 


Inquiries Invited 


B. D. BUCKLEY 
60 Broadview Drive, Clayton (5). 
St. Louis, Missouri 





BUSINESS OPPORTUNITIES 
MANUFACTURERS WITH POST-WAR 
PLANS 





Do you have a product of merit for use 
by the Drilling, Production, or i 
divisions of the Petroleum Indus Ay i 
te ty Manufacturer’s agent selling 
rect to the California Oil Trade can de- 
ee maximum response in minimum 
time to your product—old or new. In- 
quiries wg Bo Box as. * ae Oil and 
as Journal, , Oklah 
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UNDISPLAYED RATE 


8 CENTS A WORD, minimum charge 
$2° per insertion. 

SITUATIONS WANTED, 4 cents a 
word, minimum charge $1. 

BOX NUMBERS, count 9 words 
when replies are to be seni to our 
Tulsa Office. 

10% DISCOUNT if 3 
ordered at one time, 
accompanying order. 

All classified advertising payable in 
advance. 


DISPLAYED—PER INCH 


Classified display advertising set in 
single or double column style: 


insertions are 
with check 


1 inch . 1 time $7.00 
1 inch 13 times 6.50 
1 inch 26 times 6.00 
1 inch 39 times 5.50 
1 inch 52 times 5.00 


Rates are governed by total space 
used within 12 months from date of 
first insertion. Credits are allowed 
when lower rates are earned. 


FORMS CLOSE 3:00 A.M. MONDAY 


Advertising will be accepted in order 
received, to extent of available space. 
Published Each Saturday 











FOR SALE — MAPS 


ALABAMA—New township and section 
map of Butler County, Alabama, showing 
major company leases. Hand colored. Send 
$1.00 now for your copy. . H. Vernor, 
60144 East Commerce Street, Greenville, 
Alabama. (Phone 444). 


ROYALTIES 











ANDREW J. BARRETT 
The Philtower 
Tulsa, Oklahoma 





WILL buy producing oil royalties or 
leases in Texas. Give price and full pro- 

duction data in first letter. 

AARCO OIL & GAS COMPANY 
Transit Tower 
San Antonio, Texas 

EXCELLENT profits are possible by in- 
vesting in royalties AHEAD of the drill. 
Fast action. Drilling by major oil compa- 
nies. rite for booklet “J.” Landowners 
Royalties Company, Great Falls, Montana. 








We Offer: 
PRODUCING OIL ROYALTIES 
Oklahoma—Kansas—Texas 
Send for our offerings—no obligation. 
TELLIER & CO. 


42 Broadway, New York 4, N. Y. 
¥ Established 1931 











HELP WANTED 


DRILLERS 
Steady work, good wages, water wells year 
round, Bucyrus machines, essential to war 
effort, draft exempt. Apply—Gray Well 
Drilling Co., Inc., Box 181, Phone 1051, 
Delafield, Wisconsin. 


EXPERIENCED production superintend- 
ent for Kansas. Good position for the right 
man. State experience, age, and salary ex- 

ected first letter. Box A-493, The Oil and 

as Journal, Tulsa, Oklahoma. 


GEOPHYSICAL SUPERVISOR wanted 
by major oil company operating in Mid- 
Continent and Gulf Coast, to assist in su- 
pervision of geophysical contract crews 
and interpretation of field data. Perma- 
nent location in Houston, Texas. Must 
have considerable experience as _ seismic 

chief. Geological training desirable 
ut not required. State in first letter age, 
salary expected, draft status, date avail- 
able, furnish education and experience 
record. War Manpower Commission com- 
liance required. Our employees know of 
This ad. Box A-481, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma. 
















Classified Advertising 


HELP WANTED 


ENGINEERS WANTED: Graduate ChE., 
M.E., or E.E., 20 to 29 years of age, having 
refinery or laboratory experience. Essen- 
tial industry post-war continuance. 
State education, experience, salary expect- 
ed, and date of availability. P. O. Box 
Houston 1, Texas. 


WANTED by consulting organization: 
Petroleum engineers Hayward mud 
logging experience or its equivalent. Imme- 
diate openings in Venezuela, excellent > 
portunity for advancement to manage 
positions throughout the world. Box A-290 
The Oil and Gas Journal, Tulsa, Okla. 











DRAFTSMEN 


For Process Piping on 
Oil Refineries 
Applications solicited from men 
not now employed in essential work 


or those completing essential work 
who have Statements of Availability 


ARTHUR G. McKEE & CO. 
2300 Chester Avenue 
Cleveland, Ohio 





PURCHASING 


Outstanding opportunity for a man to 
advance in Purchasing Department of a 
$20,000,000 corporation now preparing 
post-war expansion program. Character, 
intelligence, and initiative more impor- 
tant than experience, although engineer- 
ing training and knowledge of construc- 
tion materials will be helpful. Give full 
details in reply to 
Box A-464 
The Oil and Gas Journal 


Tulsa, Oklahoma 











MEN FOR FOREIGN EMPLOYMENT 
in Saudi Arabia 


Refinery operators; petroleum, elec- 
trical and mechanical engineers; radio 
operators and technicians; air-conditior.- 
ing and refrigeration mechanics; stabi- 
lizer operators; welders (pressure-vessel- 
pipeline); stenographers; typists. 


Employment offers opportunities for 
post-war security and advancement. Lib- 
eral benefit plans; vacations in United 
States; free hospital and medical care. 


If genuinely interested in foreign cay 
reer, send full information on experi- 
ence, transcript of college record (pro- 
fessional applicants only), references, 
draft and availability status to our Em- 
ployee Relations Department. 


ARABIAN AMERICAN OIL COMPANY 
200 Bush Street 
San Francisco 4, California 











SITUATIONS WANTED 





EXPERIENCED gas distillate production 
and plant man _ with a administrative 
and supervisory background desires change. 
Box A-485, The Oil and Gas Journal, Tulsa, 
Oklahoma. 


SUPERINTENDENT, Engineer or Chem- 
ist, with 17 years of experience in construc- 
tion, processing, organization of manage- 
ment in Major or independent refineries or 
Chemical plants, desires position with a 
reliable company. Available March 15th. 
Box A-465, The Oil and Gas Journal, Tulsa, 
Oklahoma. 





SITUATIONS WANTED 


ENGINEERING Graduate; Ex -serm 
man, 28. Two years oil field experiengs 
two years Engineering division of Refiner 
Presently employed in production ef 
neering; desires position as sales engip 
for Supply or Manufacturing Co. Box A-# 
The Oil and Gas Journal, Tulsa, Oklahe 
ACCOUNTANT, oil drilling, refining 
production experience. Some public 
counting experience. Box A-451, The 6 
and Gas Journal, Tulsa, Oklahoma. 
GEOPHYSICIST: Twelve years laboraton 
and field experience in all phases seisms 




































prospecting, from technician to Peary chi 





Age 37, draft deferred. B.S. degree 














trical engineering. M.S. in physics. B.A. 





geology. Interested in ‘emp Oyment in 





physical or production departments, not 7 





quiring continuous change of resider 








Box A-453, The Oil and Gas Journal, 





Oklahoma. 


COMPETENT, Reliable man. Twenty-fiy 
years experience as Drilling Superinten 




















ent on cable tools wishes tion with 

liable company or firm. tails and re 
erences on inquiry. Box A-436, The Oil 
Gas Journal, Tulsa, Oklahoma. 

PETROLEUM Engineer, 20 years 
rience, Petroleum Geology and Petrol 
Engineering. Presently employed, d 
connection with progressive concern. 
A-475, The Oil and Gas Journal, 
Oklahoma. 

EXPERIENCED magnetometer opera 
own magnetometer and now employed, 
sires to make change with reputable 
physicist who operates magnetometer; 
fer working in Florida or adjoining sta 
Box A-478, The Oil and Gas Journal, Tulsa) 
Oklahoma. 


GEOLOGIST-ENGINEER: B.S. degree 


















































































geology; recently resigned from governm: 














employment; unusually broad experie 

with major oil companies and others; de 
sires position; excellent references; imme 
diately available. Box A-479, The Oil & 
Gas Journal, Tulsa, Okla. 


REFINERY Superintendent. Thirty y 
experience in construction and opera 
skimming, cracking, polymerization 
catalyst cracking plants, would like 
make connection with independent con- 
pany in Mid-West or West. Can furnish 
references and statement of availability. 
Box A-477, The Oil and Gas Journal, Tulsa, 
Oklahoma. 


ELECTRICAL and instrument man, I 
years experience in refining and construc- 
tion. Capable of the planning, installation 
and maintenance of electrical and instru- 
ment equipment, including power plants 
and motor winding. Recommended by all 
leading instrument manufacturers. Avail- 
able April 20, 1945. Box A-486, The Oil and 
Gas Journal, Tulsa, Oklahoma. 


MANUFACTURER and Distributors Oil 
Field and Pipe Line Equipment, planning 
new or enlarged Sales Organization, Hous- 
ton and contiguous area: Available twen- 
ty years foreign and domestic oilfield and 
pipe line Sales experience and Sales Man- 
agement. Well acquainted Pipe Line Or- 
ganizations and capable developing and 
handling sales organization. Prefer small, 
aggressive manufacturer thinking in terms 
Post War development. Box A-492, The 
Oil and Gas Journal, Tulsa, Oklahoma. 


LAND and TITLE MAN: Have handled all 
office details and done buying and curative 
work in the field. 14 years experience with 
majors and independents. 37, married, 4-F, 
available. Box A-490, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma. 


WANTED: 22 W. ae er ge spudder 
with or without tools. G. A. Burgly, Jr. 
R.D. #1, New Kensington, Pa. 

WANTED: 24L, Bucyrus-Erie Spudder or 
a 22W Bucyrus-Erie Spudder with cat- 
heads. With or without tools. Donald J. 
Roe, c/o Yendes Motel, State Route 40, 
R.R. 1, Vandalia, Ohio. 

WANTED TO BUY: 1 Wilson pulling unit, 
mounted on truck, unit to be capable of 
pulling tubing in 6 to 7 thousand feet wells. 
Quote price and full description and_loca- 
tion of machinery. LOUISIANA IRON & 
SUPPLY COMPANY, Shreveport, Louisiana. 













































WANTED 
2% INCH PIPE 
Also other sizes of pipe and tubes. 
Write, wire or phone 
SONKEN-GALAMBA CORP. 
Kansas City 18, Kansas. 
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The highly-efficient, 
instruments to record and control temperatures, 


Aviation ¢ and 





REACTOR INLETS HELD TO 3 F 
By MICROMAX Control on Cat-Cracker 


Temperature of charging stock going 
to the two Catalytic Reactors in Cities 
Service’s Lake Charles plant is being 
held within a three-degree band, by the 
the Micromax Pneumatic 


One Con- 


troller is used for each Reactor; it 


action of 


Controllers shown above. 


handles a piston-operated slide valve, 
by means of a _ valve-positioner, to 
maintain the extremely even. tempera- 
ture which in turn helps guarantee cor- 


rect action within the Reactor. 


Equally 


action 


important to the catalytic 
are Micromax Pneumatic Con- 
trollers which regulate temperatures at 
the Precipitator outlet and at the Cat- 
alyst Regenerator, and the temperature 
And the over- 


of desuperheated steam. 


rl. Ad N-00B(5) 










4 Slogan For Every American 





MARCH 31, 1945 


all efficiency of the Reactor is main- 
tained with the help of a Micromax 
Recorder which shows temperatures at 
various points in the catalytic system. 


The micro-responsiveness and de- 
pendable operation which led to the use 
of Micromax instruments in these key 
processes are equally valuable for con- 
trol of furnaces, towers and other re- 
finery units. An L&N engineer will be 
glad to talk with you about a_ specific 
application, or will send Catalog 
N-00B, if you prefer. 


Every man. who is responsible for 
automatic control of pneumatic valves 
should have this Catalog N-O00B handy, 


because it tells how the air pressure to 


LEEDS & NORTHRUP COMPANY, 4959 STENTON AVE., PHILA, PA. 


Kellogg-designed-and-built Tutwiler Refinery of Cities Service Refining Corp., at Lake Charles, La., uses these and other Micromex 
are the principal war-time products of this 70,000-barrel plant. 





such valves can be held in strict, micro- 
responsive proportion to temperature, 


with fully-automatic correction for 
droop, regardless of changes in the de- 
mand for fuel. 
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TAKE A GOOD LOOK 
AT THIS RIG 


From every viewpoint, this Model S draw works is a money-making rig. 


Compact, lightweight construction saves rig-up time and hauling costs. 
“Cardwell” five-speed, even-step transmission and “Hi-Lo” dual drum 
drive speed operations. All-steel construction with every wearing part 
heat-treated reduces maintenance costs and downtime. 


Take a good look at this Model § draw works, because dollar-for-dollar, 
it’s the best buy in a draw works today. 


Model S is recommended for drilling to 4,500 feet with 42-inch drill pipe, 
or workover jobs to 10,000 feet. 





( ARDWEL L MEG rw LINC 07,0 500)',') 2) Fame abe) 
ARE STRONGER, WEAR LONGER 


AND WEIGH LESS 
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THE TURBINE 
THAT WORKS FOR YOU 
LIKE A JEEP 


Small, but powerful .. . like a jeep. 
That’s the Coppus Steam Turbine that 
you see around so many places powering 
pumps, blowers, fans, stokers and other 
equipment requiring a steady, sturdy 
source of small HP. 


The Coppus line of “Blue Ribbon” 
turbines runs from 150 HP down to 
fractional — there are six frame sizes, 
and prices are in proportion. You can 
matcH a Coppus turbine to the job, 
saving the money you might otherwise 
spend for a turbine that’s larger than 
necessary. 


You'll see Coppus “Blue. Ribbon” 
Steam Turbines on many nationally- 
known types of equipment. Manu- 
facturers of that equipment know the 


quality that is represented by the Cop- 
pus “Blue Ribbon” — more than 85 G% 
of all orders since 1937 has been repeat 
business. 


Select the right size of Coppus turbine 
for any job that calls for “jeep duty’”’. 
Like all Coppus ‘‘Blue Ribbon” prod- 
ucts (blowers, ventilators, gas burners, 
etc.), they are made to extremely close 
tolerances with accuracy controlled by 
Johansson size blanks. Before ship- 
ment, every turbine is dynamometer- 
tested. 


Write for Bulletin 135-10. Coppus 
Engineering Corporation, 264 Park Ave- 
nue,. Worcester 2, Mass. Sales offices 
in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon”’ products in SWEET’S. 


ANOTHER 


COPPUS 








“BLUE RIBBON” PRODUCT 
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Today, more than ever, “the heat’s on” in the oil 
fields...drilling speeds are faster, loads heavier, 
depths greater...and rotary swivels must take 
greatly increased radial and thrust loads. 

That’s why, especially where the going is 
toughest, you find swivels equipped with Tor- 
rington Bearings. Precision-built for uniform 
load distribution, Torrington anti-friction bear- 


VT 
SS\7 ings are easy to lubricate and maintain. They 
XS * Y) help you drill faster and deeper...stand up to 

Ay : 


today’s increased loads... give you long, efficient 
Mj: ringto” performance under all conditions. 









0 ° 
pearin’ Torrington’s Bantam Bearings Division has 
jally Fore what 
"ped with speright tons 4 * care of years of specialized experience in designing and 
vel C4tiee row Sy quer rr ings rat 10 ' ‘ ‘ c 
wire 33 Three"). of wel yollet bear" pearin’ manufacturing bearings for oil field equipment. 
25°° $s 
Beatle shrast single e- = Our engineers will gladly consult with you re- 
RPM ds small swivel garding your needs, present or future. 
radial weight of * 
carrte 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER + TAPERED ROLLER + NEEDLE - BALL 





The Oil and Gas Journal, published Saturdays by The Petroleum Publishing Co. Entered as second-class matter at post office at Tulsa, 
Okla:., under act of March 3, 1879. U. S. and foreign rates to the petroleum industry, $6 yearly; 2 years, $10; 3 years, $12; 5 years, $15. 
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kinds 


FOR MORE THAN 


different 
and sizes 
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Tastallin g a piping system can mean time-consum- 
ing scouting and the fuss and bother of split-buying 
unless you go direct to the source for the most com- 
plete line of welding fittings and flanges—the Tube- 
Turn distributor. There is one in your locality. 
His line of Tube-Turn welding fittings and flanges 
consists of more than 4000 different kinds and sizes—all 
of which are produced as a standard part of the line! 
He carries a comprehensive stock of these Tube- 
Turn items, and in most cases he will have exactly 


what you need for immediate delivery. 
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more than a merchant. He is.a pipe and fittings 
specialist who can give you a lot of bona fide, trou- 
ble-shooting engineering assistance. And—through 
the company’s many branch offices and the famous 
Tube-Turn laboratory in Louisville the Tube-Turn 
distributor is backed for service by the nation’s fin- 
est group of welding fitting engineers. They are the 
men who originated seamless welding fittings, and 
therefore have the most years of accumulated ex- 
perience on tap for you. 


Remember, Tube-Turn seamless welding fittings 








2, ace 





But the Tube-Turn distributor is . zs SS all the first. They are still the best. 














4a r| TUBE-TURN 


THE COMPLETE LINE OF WELDING FITTINGS AND 











FLANGES 


Selected Tube Turns Distributors in every principal city are ready 
to serve you from complete stocks. 


TUBE TURNS (Inc.), Dept. OG-3, LOUISVILLE 1,KENTUCKY . Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, Seattle, Los Angeles. 
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Wherever you require the maximum in perform- 
ance on a minimum of ground area, the FLUOR 
Counter-Flow Induced Draft Cooling Tower is 
the answer. Not only does it provide more cooling 
per square foot of base area...it makes possible 
a substantial reduction in the amount of concrete, 
reinforcing steel, other materials and labor since 
the basin required is also smaller. 


The Fluor CFN Cooling Tower more nearly 
approaches the optimum efficiency of true coun- 
ter-flow heat transfer. Due to new design water 
break-up is improved and air distribution better 





controlled. These result in longer and more thor- 
ough contact which gives each cell more cooling 
capacity than the old style conventional tower. 
Greater heat transfer per unit of ground space 
also reduces the number of fans and mechanical 
equipment required. 

All designs for FLUOR Aerator Cooling Towers and 
FLUOR Counter-Flow Induced Draft Cooling Towers are 
fully protected by U. S. Patents and Patents Pending. 


THE FLUOR CORPORATION, LTD. 
2500 S. Atlantic Blvd., Los ANGELES 22 « NEW YORK 
PITTSBURGH « KANSAS CITY *« HOUSTON « TULSA 


£ FLUOR 


ENGINEERS - MANUFACTURERS * CONSTRUCTORS 
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Where the Call is for Piping Materials 


ONE SOURCE OF SUPPLY 
ONE RESPONSIBILITY FOR ALL PARTS 


ONE STANDARD OF QUALITY 


Piping hook-up for a battery of pumps 


re 





SERVICE RECOMMENDATIONS: Crane Standard iron Body Wedge Gate 
Valves with Brass trim are recommended for steam, water or oil 
lines; all-iron valves for oil, gas or fluids that corrode brass but 
not iron. Made in O. S. & Y. and Non-Rising Stem patterns. 


--e- CALL ON CRANE 


No matter what you need in piping materials, you can get 
them a// from a single source—your Crane Branch or Whole- 
saler. There, the world’s greatest selection of piping materials 
—in brass, iron and steel—is at your service. Uniform quality 
in every part—backed by a single responsibility—helps as- 
sure the best installation. Take advantage of Crane complete 
piping materials service to speed up deferred replacement 
work and keep pipe lines at peak efficiency. Crane has 
everything you need; for example, in Standard Iron Body 
Wedge Gate Valves, as shown below. 





Working Pressures 














Screwed or Flanged Valves Hub End Valves 
Size of Valve Saturated Cold Water, Oil, Cold Water or Gas 
Steam | or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds | 200 pounds 200 pounds 
14 and 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. * 150 pounds 150 pounds 

















*For steam lines larger than 16-inch, Crane 150-pound Cast Steel Gate Valves are recommended. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


CIRAIN E Bane nttn:rome 
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<> VALVES - FITTINGS - PIPE 

















CASING PROTECTORS . STABILIZERS . PIPE WIPERS . WIRE LINE GUIDES 
KELLY SUB PROTECTORS . MUD GUNS : MUD GUN NOZZLES 


WIRE LINE WIPERS ° KELLY WIPERS 


SWIVEL BAIL BUMPERS . DEAD LINE STABILIZERS 
TRAVELING BLOCK BUMPERS . TUBING PROTECTORS ‘ SUCKER ROD WIPERS e TUBING WIPERS 
















Drill Faster, Better 
and Safer with 
Patterson-Ballagh 
Products 


WIRE LINE WIPER 


STABILIZER 


6-SECTION WIRE LINE GUIDE 


PIPE WIPER 





PATTERSON-BALLAGH 
ae OIL FIELD SPECIALTIES 


PATTERSON-BALLAGH - LOS ANGELES | - HOUSTON 10 - NEW YORK CITY 6 





See Composite Catalog 


4-SECTION WIRE LINE GUIDE 







TRAVELING BLOCK BUMPER 


KELLY SUB PROTECTOR 


KELLY WIPER 


DEAD LINE STABILIZER 


SWIVEL BAIL BUMPER 


THE OIL AND GAS JOURNAL 
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HIGHEST 


POWER-LOAD 


CAPACITY 


ever built into 
a transmission 


belt! 





FOR HOSE, BELTING, 
MOLDED GOODS, PACK- 
ING AND OTHER INDUS- 


‘truly stretchless, 


N heavy-duty band wheels and deep pump 

drives no belt can equal Goodyear’s new 
COMPASS Steel Cable transmission belt in power- 
load capacity. 


Built on the time-proved COMPASS principle — 
but sinewed with endless multiple-strand steel 
cables in place of cotton cord—this new belt is by 
far the strongest ever developed for service on 
“killer” drives. It withstands greater shock loads 
and higher tensions; has a llonger flex-life than 
any multiple ply fabric-bodied belt — and is 


This means troublefree performance on belt- — 
eating drives. It means you can pump more 
wells with your band wheels. Only Goodyear 
can offer such a belt because the COMPASS 
principle is patented by Goodyear, and because 
Goodyear has the longest successful experience 


in building steel cable belts. 


For complete information on this new Goodyear 
“first,” consult the G.T.M.—Goodyear Techni- 
cal Man—cr write Goodyear, Akron 16, Ohio, 
or Los Angeles 54, California. 


Compass—T.M. The Goodyear Tire & Rubber Company 







GOODYEAR INDUSTRIAL RUBBER PRODUCTS 


“Specified COMPASS STEEL CABLE TR 
TRIAL RUBBER PRODUCTS TRANSMISSION BELT 










built to the world’s highest 
standard, phone your near- 
est GOODYEAR INDUS- 
TRIAL RUBBER PRODUCTS 
DISTRIBUTOR. 


MARCH 31, 1945 


fn . 
ror Heavy-Duty Drives 


The .Goodyear Compass Steel 
Cable belt is bodied with multi- 


strand airplane-type cable spi- 


ralled continuously without a 


splice. Cable on Opposing sides 
of belt axis is twisted in Opposite 


directions to insure true running. 




















NEW BY-PASS MANIFOLD 
Simplifies Piping Designs 


H-W TYPE 1800 Manifold By- 
‘Pass Valve. In normal position, 
the middle (by-pass) valve is 
closed, the two end valves open. 
To isolate equipment, end valves 
ore closed and middle valve is 
opened. 
















ce 
v 


GB me case et 


H-W 97 RF Duplex Diaphragm 
Regulator mounted inType 1800 
By-Pass Manifold on steam line. 
To by-pass regulator, end valves 
are closed and center valve 
opened. 











H-W Type 1800 Manifold By-Pass Valve eliminates exces- 
sive and complicated piping. Saves money on flanged and 
screwed connections. Saves space and greatly reduces leak- 
age hazards. 


Available in bronze, cast iron, or steel, in sizes from ] 
4" to 4”, 150 Ib. to 600 Ib. working pressure service. Union 
or bolted bonnets, screwed, flanged, socket weld or silver 
braze ends. f 
TI 
te 


For complete specifications, installation data, etc., write 
for Bulletin No. 117. Hanlon-Waters, 11 North Cincinnati 
Street, Tulsa, Oklahoma. Affiliated with Climax Engineering 
Company, Clinton, Iowa; McAlear Manufacturing Company, Chicago. It 




















MOST PRACTICAL VALVE FOR 
HARD TO HANDLE LIQUIDS 


No. 1455 McAlear Diaphragm Valve. 
Practically indestructible in service with 
vpwards of 100 different types of 
acids, alkalies, abrasives and suspended 
solids, Replaces more expensive valves 
in many services at substantial savings 
in initial cost Gnd maintenance. Write 
“ for McAlear Diaphragm 
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THE LANDMACO THREADING MACHINE 
ASSURES MINIMUM OPERATING COSTS 


The Landmaco Threading Machine is a precision tool capable of handling your threading operations 
economically. It is geared for high threading speeds with resultant maximum production. 


Its many exclusive features assure the greatest possible degree of accuracy, ease of operation and 
flexibility in making set-up changes. 
Write for Bulletin No. H-75 


REPRESENTED IN THE DOMESTIC OIL FIELDS BY: 


Colcord-Wright Machinery & Supply Co., St. Louis, Mo.; C. J. Harter Machinery, Houston, Texas; Frederic-Baker Co., New 
Orleans, La.; Moore Machinery Co., Los Angeles and San Francisco, Calif.; Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo. 


LANDIS MACHINE COMPANY, enna?” use: 


THREAD CUTTING MACHINES « DIE HEADS ¢ COLLAPSIBLE TAPS * THREAD GRINDERS 
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FOR BETTER 
SLUSH SERVICE 


Gardner-Denver “FX” Power Slush Pumps 
have an outstanding advantage... a 
divided fluid end that helps them maintain 


their reputation for better slush service. 
sections to be cut through by mud and de- 


stroy pump efficiency. The divided end 
exposes all walls for inspection. And if— 
through excessive shocks or pressure—a 
casting is broken, only the broken part 
There are no inner baffles... no metal need be replaced, not the entire fluid end. 


The divided construction enables “FX” 
Pumps to better withstand the shocks and 
strains of mud pump operation . . . espe- 
cially in deepwell drilling. 


OTHER “FX” FEATURES 


1. SLUSHPROOF hardened liners 
and rods—SLUSHPROOF Duo- 
Seat Valves are standard equip- 
ment for all Gardner-Denver 
Slush Pumps. 


2. Rugged main frame is cast in : 
one piece to provide greater 
resistance to shock loads. 


3. Oil-stop, mud-stop heads keep 
mud and watet out of power 





end.. . 


For complete information on Gardner-Denver “FX” Pumps, write for descriptive 
bulletin. Gardner-Denver Company, Quincy, Illinois. Dallas—Houston—Tulso— = : f 
St. Lovis—Los Angeles—San Francisco—New York—Chicago—Pittsburgh. gear and pinion provide quiet, 


durable operation. 


4. Continuous tooth herringbone 


Continental Supply Co., Continental Bidg., Dallas, Texas. Republic Supply 
Company (of California), 2122 E. 7th Street, Los Angeles, California. 











Capper: NVER since 1259 
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You Can 


| PROFIT BY 
KNOWING 


these points about | 


LANE-WELLS — 


<i 


















CIRCULATION 
AREA— permis fast round 


trips in heavy mud.. The internal 


by-pass feature holds swabbing 


action to a minimum. 





es 





i 
Rete 
ee 






MULTI-SET 
PACKER RINGS 


—of sturdy resilient construction, 
backed up by a packing ring _ 
support, sleeve, prevents col- 
lapse of mandrel and allows 
the packer to be set and reset 
many times, 











PACKERS 


Lane-Wells builds Packers to meet all 
operating requirements — average, medium 
or extreme. The Olympic Type BO-C Circu- 
lation Packer is designed for all around 
e. testing and production work, especially for 
CROSS-CUT DOVE- 7 fast round trips in deep wells having heavy 
TAILED SLIPS : mud or high fluid columns. The internal 
— provide positive casing wall ' - by-pass feature permits running this Packer 
segepeteeeg en the packer is 7 in and out of the hole in a minimum of time 
and swabbing action. ‘For deep wells where 
tubing stretch must be compensated the 
Packer can be furnished with a long mandrel 
(BO-C-30) which permits the tubing to be 
raised as much as two feet with safety 
without disturbing the pack-off. ; 
Full details of Lane-Wells Packers, their 
specifications and applications are available 
through any Lane-Wells Branch. 
CAGE ASSEMBLY Write for Bulletins. 


— provides positive action for ym 


setting or releasing the packer. onhowS 7ool-Today.! 












set. Eliminates danger of hang- 
ing up in whipstock windows or 


casing coller recesses. 
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LOS ANGELES © HOUSTON ee OKLAHOMA CITY 
General Offices, Export Office, Plant: 
5610 South Soto St., Los Angeles 11, California 


24-HOUR SERVICE « 30 BRANCHES | 











HOW TO FIT AN ANGLE GAS-ENGINE COMPRESSOR 
EXACTLY TO YOUR REFINERY JOB 


~ 
~ 
a “athe 


Worthington LTC Angle Gas-Engine Driven Propane Compressor as installed in a prominent Southwestern refinery 


... choose from Worthington’s complete line! 


When it comes to choosing the right gas-engine com- 
pressor for your specific refinery requirements, isn't it 
logical that you can make the best choice from the 
line that has more sizes and more larger sizes than any other 
angle compressor line? 

That's the Worthington line, comprising nine sizes 
with from three to eight cylinders, a brake horse- 
power range from 150 to 1000. Worthington’s greater 
experience covers a wide diversity of gas compression 
problems. ' 


Flexibility in Operation, Too 


Flexibility in operation and accessibility are other 
reasons why Worthington *‘Angles’’ are favored equip- 
ment in so many oil refineries, natural gasoline, re- 
pressuring and recycling plants. 

The compressor element is fitted with Worthington's 
patented Feather* Valves — simplest, tightest, most 


Horizontal Radial 


efficient valves ever designed for air or gas compres- 
sion! This element can be adjusted to deliver any 
combination of volume and pressure within limits of 
the engine's rating. 

Check al] advantages of Worthington’s Angle Gas- 
Engine Compressors, in Bulletin L-690-Bl. Write us. 
Worthington Pump and Machinery Corporation, 

Buffalo Compressor Division, Buffalo, N. Y. bg 


*Reg. U. S. Pat. Off. 






— 
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Gas-Engine Compressors 
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HEATERS 
SUPERHEATERS 
BOILERS 
HEAT EXCHANGERS 
CONDENSERS 
COOLERS 
REBOILERS 
PUMPS 
PIPE 
GAGES 
PRESSURE TUBING 
VALVES 
FITTINGS 
WELDING FITTINGS 
PLUG VALVES 
4140 STUDS 
PACKING 
GASKETS 
HOSE 
THERMOMETERS 


BETHLEHEM SUPPLY 


OFFICES OR STORES: 





Arkansas—Magnolia; Mineis—Grayville, Salem; Hansas — 
Chase, Great Bend, Pratt, Russell, “Wichita; Leovisiena— 
Harvey, Houma, Lake Charles, New Iberia, Shreveport; Missis- 
sippi — Laurel; New Mexico — Artesia, Hobbs; Oklahoma— 
Oklahoma City, *Ponca City, Seminole, Tulsa, Wewoka; 
Texas — Alice, *Amarillo, *Beaumont, Borger, Bowie, Corpus 
Christi, *Dallas, “*Fort Worth, Graham, Houston, Kamay, 
Kermit, Kilgore, la Ward, McAllen, Odessa, Pampa, *San 


Antonio, Sundown, Wichita Falls, Winnsboro. (*Office only.) 





Va tie up a lot of money in huge stocks of refinery 
maintenance supplies? 

It's been common practice to do this in the past— with 
the inevitable write-off when refinery parts and equip- 
ment became obsolete. And there’s always been account- 
ing expense, plus the cost of checking material into and 
out of the warehouse. 

This needless expense is no longer necessary. Make 
Bethlehem your supply store and General Headquarters 
for Refinery Supplies. If you’re located in the Central 
States oil areas, Bethlehem has a store or office in your 
vicinity —one that can quickly furnish you with needed 
equipment. 

We carry large stocks of commonly-used supplies, 
made and backed by manufacturers of national repu- 
tation. And remember, if your order doesn’t happen to be 
a stock item, Bethlehem can usually get it for you on 
short notice, even in these times. 


BETHLEHEM SUPPLY COMPANY 
Subsidiary of Bethlehem Steel Corporation 
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The Vapor Recovery Systems Company 
is proud to be a vital link in the success- 
ful operation of the Cities Service 100 
Octane Aviation Gasoline Plant at Lake 
Charles, Louisiana. As thousands of 
users know, 'VAREC" Conservation 
Units. assure positive protection to ves- 
sels storing volatile liquids. “WAREC" 
design and construction have built a 
reputation for dependability. This guar- 
antees "“VAREC’S" ability to match 
promise with performance and to meet 
your most rigid specifications. 


“VAREC" APPROVED INSTALLATIONS 


* "VAREC" Conservation vent unit, here illustrated, is listed 
by Underwriters’ Laboratories, Approved by Associated 
Factory Mutual's Laboratories, Approved by U. S. Coast 
Guard (formerly U. S. Bureau of Marine Inspection and 
Navigation), Approved by Lloyd's Bureav of Shipping, 
and Approved by American Bureau of Shipping. 


: 





Lake Charles Installations include '"VAREC'’ Conservation 
Vent Units, Flame Arresters, Free Vent Units, Weather- 
hoods, Hillside Flanges, Gauge Covers, Sofety Tank 
Winches, Swing Line Nozzles, Swing Joints, Swing Pipe 















Clamps, Sheave Brackets and Tank Gauges. $ 
The 
Pace Setter THE VAPOR RECOVERY SYSTEMS COMPANY 
Sine sone Consultants, Designers & Manufacturers of Gas Control & Tank Equipment 


COMPTON, CALIFORNIA 


Branch Offices and Stocks carried at 
New York City—New Orleans, La.—Houston, Texas—Tulsa, Okla. 


Agencies Everywhere 
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THEY'RE LUBRICATED 





The valves with 


POSITIVE ROTARY ACTION 


-port sealed with pressure lubricant 


Nordstrom Lubricated Valves are 
built on the tapered rotary principle. 
It is the simplest and most positive 
valve action known. The taper of the 
plug and seat maintains an intimate 
working contact between the two parts 
at all times. Since the valve is opened 
and closed by rotation only, and not 
by raising or lowering the movable 
valve member, the vital seating sur- 
faces are self-protecting and self- 
cleaning. There are no pockets or 
recesses to collect sediment or scale 
deposits. 






“Sealdport’’ grooves completely surround Full circumferential grooves are provided 

closed ports. In the above illustration the above and below forts. Lubricant enters unex- 

yellow areas indicate ‘“‘tail’’ grooves in the posed long grooves in plug which lead directly 

body which connect with the vertical lubricant to jacking chamber under plug. A few turns 

grooves in the plug, to form an unbroken of the lubricant screw at top of plug forces 

circuit of pressure, regardless of position of lubricant through the grooves and lifts plug, 
the plug. if overly tight. 


Basic sealing principle in all Nordstrom Valves 
The details of groove arrangements vary somewhat in different styles 
of Nordstrom Valves. However, all of the systems have two things in 
common—supply of a complete film around closed ports and cut-offs 





2 Gye a rF of any exposed portions of the grooves. The vital need for lubricant is 
A stick of Nordco Lubricant, inserted in the shank evident. No unlubricated valve can offer such a positive seal against 
of the plug, keeps the Nordstrom Valve in prime ; ; ; : ; 
condition. It gives the vital lubrication required for leakage or equal certainty of easy turning. Nordstrom engineering prin- 
long life, perfect sealing and easy turning of plug. ciples insure most efficient operation regardless of conditions. 


KEEP UPKEEP DOWN 





A 
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MERCO NORDSTROM VALVE COMPANY — <4 Subsidiary of Pittsburgh Equitable Meter Company 


Main Offices: 400 Lexington Avenue, Pittsburgh 8, Penna. ° Branches: 


Atlanta, Boston, Brooklyn, Buffalo, Chicago, Columbia, Houston, Kansas City, 
Los Angeles, New York City, Oakland, San Francisco, Seattle, Tulsa ° Canadian Licensees: Peacock Bros., Ltd., Montreal 


European Licensees: Audley Engineering Co., Ltd., Newport, Shropshire, England * South American Representative: The Armco Int’l Corp. * Main Office: Middletown, 0 
PRODUCTS: Nordstrom Lubrionsed Valves; Air, Curb and Meter Cocks * Nordco Valve Lubricants * EMCO Gas Meters * EMCO-McGaughy Integrator 
EMCO Regulators Pittsburgh-National Meters for Gasoline, Grease, Oil, Water and other Liquids ° Stupakoff Bottom Hole Gauge 
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| ree known for quality, pres- 
sure tested, completely finished Safety 
Return Bends, Sivyer also supplies 
all other types of refinery steel cast- 
ings for high pressure, high temper- 
ature requirements.’ 

Behind these castings stand Sivyer’s 
third of a century experience—assur- 
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ing close dimensional accuracy, true- 
ness to pattern contour and shape 
and integrity of metal. It is these all- 
important qualities that have estab- \ 
lished the Sivyer trade-mark &} as 
worth looking for when long-time 


\ 


casting service is wanted. Make Sivyer 
your source for all steel castings. 


Ques Sreex 
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Since 1926, when Baroid was first introduced to the oil i 
Baroid Products and Service have made valuable contrib 
faster, safer, more economical drilling. 

Today, Baroid Products and Service are still unsurpassed 
cause of many reasons —a few of which are described | 


MANUFACTURING EX- 
PERIENCE — Latest-type 
processing equipment, de- 
signed especially for Baroid 
Sales Division and operated 
by men of long experience, 
processes the crude materials 


so that only the highest grade products are produced. 





AVAILABILITY — Since 
1926, Baroid Sales Division 
has continually increased the 
number of Distributors and 
Sub-Distributors of BAROID 
and other Baroid Products. 
Today, these products are 


available in 438 locations in the United States and 


Canada. 


i 





UNIFORMITY — Absolute 
uniformity is one of the many 
outstanding advantages of 
BAROID and other Baroid 
Products. This uniformity is 
reflected in the unsurpassed 
efficiency and economy of 


these products which have been used to help prevent 
drilling troubles in hundreds of thousands of 
wells throughout the world. 





FIELD SERVICE—c, 
Baroid Service ‘Engi 
strategically located and 
plied with laboratory 
ped cars, have help 
solve thousands “of 
problems in active dri 
areas ecllihiien the United States. Available ¢ 
night, these Engineers test drilling muds and 
mend procedure right at the well. — 





LABORATORY SU 
VISION — The indus 
most modern and comp 
equipped Laboratories 
tain and improve the q 
of BAROID and other Ba 
Products. These Labora’ 
located at Los Angeles, Tulsa and Houston, 





develop new materials, new applications and 
processes for the prevention of drilling troubles. 


Patent Licenses aie SOE es Ot nee ae 
hoeeg mane ee tance stokes Potoch & others desir’ 


all of United States Patents Numbers 1,807 eat 991, oa, 
oan se, 20% 2,064,936; 2 094,316, 2,119,829; 2,214, 366; wes ba es apeli 
ther improvements thereof. A Applications for Licenses should be made to 


BAROID SALES Divisic 
NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES 12 - TULSA 3 + HOU 
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activated aluminas—H series 
and tabular aluminas 


ACTIVATED ALUMINAS (F SERIES) . . . These 
aluminas produced from crystalline aluminum tri- 
hydrate are catalytically active. Hard granules are 
available in graded mesh sizes up to one inch. 
Various grades are distinguished by surface area, 
porosity and soda contents as low as .1%. 


ACTIVATED ALUMINAS (H SERIES) . . . These 

aluminas are largely amorphous. They have high 

surface area and sorptive capacity, high resistance to 

heat and live steam. Experimental lots are now avail- 

able in minus-20 mesh particles or as spherical balls 
4" to 4” in diameter. 


TABULAR ALUMINAS (T SERIES) . . . These alumi- 
nas are a form of corundum, having high strength and 
resistance to abrasion. They are unaffected by high 
temperatures. They are available in graded mesh 
granules up to 1” and as spherical balls 34” to 1” 
in diameter. Balled forms have porosity of either 
less than 10% or approximately 30%. Granular 
forms may have porosities of approximately 40%. 





ALORCO ALUMINAS FOR 


Ne eee eee ee 


Tailor-Made Alumina Balls » ® 


ranular Aluminas / 


° e / 
activated aluminas— } 
F series and } 
- ’ 
tabular aluminas / 
j 
/ 
i 


/ 
: 
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OTHER ALUMINAS , , . Hydrated Aluminas, C-700 
Series, have particles less than .5 micron. They be- 
come active after being heated to approximately 
300° C. Monohydrated Aluminas, D Series, have 
particles approximately one micron in diameter. 
They are substantially inactive catalytically but 
have considerable porosity. 

Select the type most likely suitable for your use and 
we'll send you samples for trial. Write ALUMINUM 
COMPANY OF AMERICA (Sales Agent for 
Atuminum OrE Company), 1967 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ALUMINUM ORE COMPANY 


























© Clluminas and Fluorides 
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COMPRESSORS 





600-hp, Type KVG, four-cycle, V-angle, gas-engine-driven compressor handling refinery gas. 


The refining of petroleum products begins 
when the refinery goes “fon stream.” But 
before that moment, other phases of refin- 
ing must have been completed...like the 
“development of the process, the design of 
the plant, and the selection of the equip- 
ment that can and will stay “on stream.” 

Take, for example, pumps and com- 


pressors that are so essential] in every 


refinery. Such machines are able to stay 


“on stream” because of the manufactur- 
er’s ability to meet the problems involved, 


; 





whe 


Rhee cuetics es 4 


Be 


to properly apply its product, and to | 


develop and produce new products to 
meet new conditions. This means constant 
refinement of design, materials and 
manufacturing methods. 

The Ingersoll-Rand equipment that is 
used, or will be used, in practically every 
plant of the present 100-octane aviation 
gasoline program is evidence of the faith 
and reliability that refinery builders have 


placed in machines—refined machines— 


bearing the trade mark. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


TURBO BLOWERS * ROCK RIS © «AR TO 





* CONDENSER > O11 AN AS EN 


. 


7 
A group of Ingersoll-Rand, single-stage and multi-stage refin- 
ery pumps operating at various pressures and temperatures. 


Every new refining process has made use of 
Ingersoll-Rand (Cameron) Pumps... pressures up 
to 2000 psi, temperatures to 800° F. You should 
know about the I-R “Shaft Seal”, too. There is 
an I-R pump for every refinery purpose today; 
there will be new ones, if necessary, for: tomor- 
rows refinery. 


4-cycle, V-angle, gas-engine-driven compressors 
from 75 to 1000 hp... heavy-duty, horizontal com- 
pressors for steam drive up to 1500 hp... electric 
drive up to 3000 hp. Compressor cylinders for any 
pressures and any gas. 





bo 



















Air-starting compressors for any-size engine in- 
stallation. 


Portable compressors (Mobil-Air) for construc- 
tion and maintenance. 


; 
vag 

i 

ee « 


A complete range of I-R Turbo-Blowers. 
15,000 hp tor capacities up to 125,000 citm. “ 
catalytic cracking, combustion air, and other 
refinery uses. 


4-cycle, V-angle, heavy-duty gas engines from 
185 to 1209 hp... 4-cycle, heavy duty Diesels from 


200 to 600 hp. Suitable for driving station and 
pipeline pumps, generators, blowers, etc. 


Steam-jJet Coolers, using water as the only re- 
frigerant, tor producing temperatures down to 
35°_F...sizes 10 to 600 tons per 24 hr. 


Heavy-Duty reciprocating compressors for han- 

y : ’ dling any -retrigerant...temperatures down to 
Steam-driven Type XPV, and electric-driven 80° F below zero...sizes up to 3000 hp. 

Type XRE, trigh-pressure compressors. , 














s" oS! 


A complete range of steam-jet ejectors, thermal 
r compressors, barometric condensers, and surface 
Four 370-hp, Type condensers. Many of these incorporate eae 


PVG, four-cycle, gas- tive 1-R developments. 
engine generator 


For construction and maintenance: impact 
wrenches for loosening and running-up nuts... | 
up to 13%” bolt size, grinders, drills, concrete | 
breakers and vibrators, riveters, scalers, hoists, 
sump pumps. 





14-5144 
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wes WAR DEMANDS for aviation gasoline ne- 
cessitated a huge expansion program at a West 
Coast refinery, the matter of analytical control of 
light hydrocarbon streams became a real problem. 
A thorough investigation of all existing analytical 
equipment resulted in selecting the Consolidated 
Mass Spectrometer as the instrument best capable 
of providing fast and accurate analysis of a large 
number of samples. After 18 months of operation, 
the results show that the Consolidated Mass Spec- 
trometer has fully met this need: 





























HERE'S THE RECORD OF ACCOMPLISHMENT! 


80% of all gas and light liquid samples from all parts of 
the r are analyzed on the Consolidated Mass Spec- 
trometer. processes controlled include straight run frac- 
tionation, phate cracking, ae cracking, and. alkyla- 
tion including feed preparation 


An average of 600 analyses per month has been maintained 
with less leas thets 400 hours of instrument operation. 

Loss of —_ time due to maintenance and repairs has 
been less hours per month. 


Personnel time averages less than 1000 man hours per 
month. 


Elapsed time from receipt of sample to result varies from 
a eee te 2 hours with over 50% complete within 45 
minutes. 


Greater accuracy is obtained. Complete reduction of data 
provides highest order of accuracy. Extremely rapid analy- 
sis is obtained in the ——e cases where visual inspection 
of the spectrometer record 


Average cost per 
results are 


provides adequate control. 
is materially reduced. In addition, 











This company’s experience ddmonstrates the valve of this instru- 


ment for routine control work. The Consolidated Mass 


Spectrometer 
is equally applicable to research and development problems. Write 
Dept. 3-D for detailed information about how this new industrial 


tool will save you time and money. 





Logistics of peace, like those of war, must plan the process 
and flow. Human hands and brains and machines must be 
coordinated from rough sketch into completed job. 


Bechtel-McCone’s business is the designing and construct- 
ing of petroleum and chemical processing facilities with the 
“know-how” of experience, and the speed of specialization. 


BECHTEL-MSCONE CORPORATION 
ENGINEERS-CONSTRUCTORS 


Los Angeles * San Francisco * New York 





————— nl 


os 





This “Quad” installation cools beh 
engine jacket water and lube oil for 
eight Goo bp. compressors and their 
engines. Three companion “Quads” con 
dense 40,000 pounds of steam per bour, 











€ In pioneering “Quad” (closed cooling system) 

radiator type coolers and condensers, Young 
engineers achieved a higher degree of cooling effici- 
ency with lower operating cost. “‘Quads’’ have large 
capacity and are ideal for installation where cooling 
requirements are multiple and varied. The vertical 
exhaust, combined with four sides of cooling, elim- 
imates air re-circulation and the retarding effects of 
cross-wind currents. All four sides are available 
for cooling surface. Batteries of Young “Quads” 
are becoming a familiar sight wherever gas and 
diesel engines are in use. Let Young engineers 
supply further data and details without obligation. 






































HEAT TRANSFER PRODUCTS 


% 9 * * * * * * = 


MANUFACTURERS OF OIL COOLERS + GAS, GASOLINE, DIESEL ENGINE 
COOLING RADIATORS « HEAT EXCHANGERS + ENGINE JACKET WATER 
COOLERS + UNIT HEATERS « CONVECTORS » CONDENSERS + EVAPORATORS 
+ AIR CONDITIONING UNITS + HEATING COILS + COOLING COILS + 


AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 





sHoudry 

alld TOC Processes 

ire now licensed on a 
runing royalty basis... 


; 


a a barrel 
stralght! 











* 
NGINE 
Houdry Catalytic Processes and the TCC Process are available Ate 
/ ATER through the following licensing agents to all American ee HO UDR 4 
TORS refiners, subject to approval by the United States Government. : : CATALYTI¢ 

E. B. BADGER & SONS CO. THE LUMMUS COMPANY we PRO WA iy ore 

ILS « Boston, Massachusetts New York City, New York : 4 Ji E § 

T BECHTEL-McCONE CORP. 
MEN Los Angeles, Calif. 





"MARCH 31, 1948 














Automatically end-weld studs! 


ge Complete fusion between stud and 


metal in Y2 second... Saves time. 


SR No drilling holes or hand-welding bolts. 


Studs are pointed for accurate locating. 


Ee One operator can weld more than 
1000 studs per shift. Completely por- 
table. Also available as a production jig. 


3 Thousands of guns now being used in 
more than 500 shipyards and industrial 
plants. 






End-welding a stud to metal plate. 







Cutaway view of 
stud weld after 
etching with Nital. 
Note complete fusion 
of stud to metal. 


NELSON 


ELECTRIC ARC 
STUD WELDERS 


ee eS es 


For complete details, catalog and prices write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. 41, 440 Peralta Avenue, San Leandro, Calif. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South 6th Street, Camden, N. J. 
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America’s 
Leading Trucks— 


SPICER-EQUIPPED 


Most of America’s trucks, carrying 





millions of tons of freight and 
merchandise over millions of miles 
of city and country highways, are 


equipped with one or more Spicer —— — 


may K ~ 
Products. Spicer Transmissions, “7 


Propeller Shafts, Universal Joints ) a 


and Axles have established an 
exceptional record of performance 
in serving America during both 
peace and war. Spicer Manufactur- 


ing Corporation, Toledo, Ohio. 
Cy oe ee Oe 


Spicer 


SERVICE 
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These savings are possible because Rock- 
tite tubing is sized to closer tolerances. It is more 
concentric, has less ovality. Wall tolerances are half 
—or less than half—those of conventional cold- 
sized tubing. Therefore* Rockrite tubing can be 
machined with: light cuts of uniform depth, at high 


speeds. 


Many alert manufacturers will use Rockrite tubing 
to combat rising costs of post-war products—to 
give users of these products better values. 

Inquiries from designers of post-war products will 
be held in strict confidence. 


MARCH 31, 


Money Saving Results 


Ring-shaped or cylindrical parts can be machined from Rockrite tubing 
faster and at lower cost than is possible with ordinary tubing or bar 














these Production Boosting 


stock, because — 


Fast reaming or broaching replaces slow drilling or time- 
wasting boring of inside surfaces. 


Production of finished parts by automatic screw-machines is : 
usually increased subtantially, by avoiding the bottleneck. © 
of delayed operations. 


High cutting speeds—100 to 117 surface feet per minute— i 
are easily realized without shortening tool life. 


One-operation forming-tool finishing of outside surfaces is “ 
frequently possible. 


In some cases no machining is necessary on outside or inside 
surface. 


1945 31 
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P-47 COULDN’T FLY ON JENNY’S OIL 





Vastly improved lubricating oils help today’s fighting planes to operate at speeds 
and altitudes impossible for the doughty JN of World War I. Closer tolerances, 
heavier bearing loads, and higher operating speeds in plane engines—and 
other machines—could be specified only as refining research and technique 
made oils of the necessary quality available. 


One sure way to achieve superior quality in lubricating oil is percolation through 
selected adsorbents. In fact, modern percolation gives oil certain quality speci- 
fications that are difficult for other methods to match. Percolation finishing 
assures high viscosity index, better oxidation stability and color stability, lower 
carbon residue, and better demulsifying characteristics. 


The percolation process costs less, too. The adsorbent can be regenerated by 
burning off the accumulated tarry material and used over and over again. 
Special oils can be produced with only slight variations from routine operation. 


Refiners who intend to expand present facilities or to rebuild plants in liberated 
countries will want to study the latest developments in modern percolation finish- 
ing before approving final plans. We have the facts and figures. 


ATTAPULGUS CLAY COMPANY 


260 SOUTH BROAD STREET, PHILADELPHIA 1, PENNA. 
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Waen you buy a “Caterpillar” Diesel Engine,* it won’t take 
you long to discover the size of the load it can handle. Or 
the amount of machinery it can drive. Or the smoothness 
with which it runs. Or the little attention — and practically 
no adjustments — it requires. Or the amazing amount of 
power it can wring out of a gallon of low-grade, low-cost fuel. 


For these things can be measured. Or seen. Or figured 
in economical dollars and cents. 





This “Caterpillar” Diesel Electric Set was in- 
stalled nearly seven years ago as an emergency 
lighting plant at the Syracuse Airport. Re- 
quired only 12c worth of repairs during its 
irst 34 years of service. 





generator was installed in 1940. 


Haswell, Colo. 


CATERPILLAR DIESEL ENGINES 22222 





This “Caterpillar” Diesel D4400 + weston, electric 


rates 24 hours 
a day furnishing light and power for the town of 


THE YEARS TELL THE 





But to estimate its maximum serviceable life would ordi- 
narily be a matter of waiting — for years. Today, however, 
you can judge pretty closely by the records of plenty of 
other engines just like it . . . work engines that have “been 
through the mill” and have many thousands of hours of 
actual running behind them. Cited here are just a few of 
such records. 


CATERPILLAR TRACTOR CO. @¢ 


PEORIA, ILLINOIS 


two rooms for the 
. .» Chicago. Record includes 
9000 hours of almost continuous running 
with little or no maintenance expense. 


9,00° 


your? 


This record was made 
by this “Caterpillar” 
Diesel 14400 in exactly 
5% years, producing 

wer for incubators, 

ttery brooders, water 
pumps, lights, etc., for 
the Bolton Farms Hatch- 
a7 Schoeneck, Pa. Runs 
24 hours a day, seven 
days a week, and is sel- 
dom shut down more 
than once in two weeks. 





stripped of pumps 
necessary 


Wen TRACTORS + MOTOR GRADERS « EARTHMOVING EQUIPMENT 


MARCH 31, 1945 





33 





| 









sews ee 


AVI AWY 
DIPS 


<7 


ON GS PU SE 
AN JO ee 
ox DRS 
Dx] 


Oe tee 






rat 


az 


Te 


WAKAvavacvaray, 
COLE 5 


os Pern) 


M.S. A. All First Aid Kits are available in 
10-, 16-, 24-, and sizes. Cases ene 
handle, twe snap locks; mounting brackets “ 


MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS AND MEADE 
PITTSBURGH 8, PA. 
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ESIGN, engineering and construction for 
all modern processes are available to you 
through the McKee organization. 


McKee process specialists, designers, engi- 
neers and technical experts, with many years 
of world-wide experience, are up-to-date on 
advanced scientific refining techniques. 


Adequate, skilled construction personnel with- 
in our own organization assures efficient, rapid 
completion of your project by men with long, 
specialized experience in refinery construction. 


*SUPERIOR WAX. Direct Manufactur- 


ing of Marketable Wax by Solvent Process. 


*SUPERIOR LUBE OILS by m-E-K 
Solvent Dewaxing and Furfural Refining 


Processes. 


* AVIATION GASOLINE by Catalytic 


Cracking, Alkylation, Isomerization and 
Hydrogenation Processes. 


*OTHER PETROLEUM PRODUCTS 


by Atmospheric or Vacuum Distillation 
Processes with Precision Fractionation 


and Scientifically Controlled Stripping. 


Arthur G. Mckee & Company 


x —Enginees and Conhachas * 


2300 CHESTER AVENUE « CLEVELAND, OHIO 





























Shaped-to-F it 
by FLAME-GOUGING 


Many parts can be made out of 
stock steel by oxy-acetylene flame- 
gouging. This shaft end is being 
grooved to fit a clutch. Each spline- 
way, 3 in. wide and 12 in. long, is 
finished in 8 minutes. 
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Flame-gouging takes the place ... is the fastest way to prepare ... is a quick and economical ... replaces grinding and chip- 
of machining in preparing plate cracks in steel castings for way to make oil grooves in ping in the removal of tempo- 
edges for welding. reclamation by welding. steel plate. rary welds. 





If you have an OXWELD cutting blowpipe, all 
you need is an.OXWELD gouging nozzle 

















There are only three sizes. They differ 
in the width and depth of gouge 
which they will make in one pass. 
The determining factor is the diam- 
eter of the cutting orifice — 4 in., 
3/16 in., 4 inch. Write for the catalog, 
“Oxweld Blowpipes,” Form 4488, for 
more information about OXWELD @& 


gouging nozzles. 


BUY UNITED STATES WAR BONDS AND STAMPS 














THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17,N. Y. [8 Offices in Other Principal Cities 





Maritime “M" AWARD In Canada: Dominion Oxygen Company, Limited, Toronto 
FOR OUTSTANDING 
PRODUCTION ACHIEVEMENT 


LINGER AY Gem... PREST-O=2LITE ACETYLENE... UNTON CARBIDE 
OXWELD, PUROX, PREST-O-WELD, UNIONMELT APPARATUS 
OXWELD AND UNIONMELT. SUPPLIES 


The words “Linde,” “Oxweld,” “Prest-O-Lite,” “Prest-O-Weld,” “Purox,” “Union,” and “Unionmelt”’ are trade-marks of Union Carbide and Carbon Corporation or its Uni? 63 
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STOP 
NEEDLESS VALVE CASUALTIES 


See that your Piping Supervisors 
* have this Valuable Handbook of 
Valve Conservation 


Tells how to prevent needless deterioration 
and destruction, how to conserve hard-to-get 
equipment and avoid production slowdowns. 
Valuable information on valve selection, in- 
stallation, lubrication, packing, reseating, — 
on pipe threading, gasket selection, etc. The 
only book of its kind ever offered. Write for 
your copy today. Address: Jenkins Bros., 80 
White St., New York 13, N. Y. 


Va 


3 
— Ea 
ae a 


4 4 








32 PAGES 


Notimet GaN MINES 


80 PICTURES 
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Keep your “veterans” in service 
—with regular inspection and care— 
until replacements are certain 




































IT’S ANYBODY’S GUESS when replacements will be 
normally available for valves in other than vital service 

. until Allied pressure pays off in final Victory — in 
the Pacific as well as in Europe. 


BEST WAY to keep your present valves off the “casualty 
list” under the heavy burden of round-the-clock plant 
operation is to give them systematic attention and care. 
Most valve trouble can be prevented before it starts . . . 
by frequent, thorough inspection . . . by repair or re- ' 
placements of worn parts in time to prevent valves 
from destroying themselves. New maintenance work- 
ers should be taught to detect the first signs of trouble 
. to correct it without delay. 


CONSERVATION will keep valves in service now, and 
after V-day, when you'll need continued plant efficiency 
while plans for reconversion and reconstruction are car- 
ried out. Jenkins engineers will help any management 
to prepare an effective program of valve conservation. 
Jenkins Bros., 80 White St., New York 13; Bridgeport; 


Atlanta; Boston; Philadelphia; Chicago. Jenkins Bros., 
Ltd., Montreal; London, England. 


















| JENKINS VALVES 


SINCE 1864 


For every Industrial, ag posoring, Marine and Com- 
mercial Service . a irda ron, Cast Steel and 
Corrosion-resisting “Alloys. . 135 to 600 Ibs. pressure 


Sold Through Reliable Industrial Distributors Everywhere 








6 BG REASONS 


KNOBBED MALLEABLE 
IRON HANDWHEEL 
Gives a firm, non-slip grip. 
Sturdily built for long use. 





REMOVABLE YOKE, NUT 
For quick and easy servicing with. 
out dismantling the bonnet. 


150 AND 300 POUND 
INTEGRAL FLANGED 


y ogt ROUND BOLTED BONNET 
and BODY FLANGES 


Minimizes distortion under pres- 


D aoe °) F foe me R= rel sure. Eliminates special gaskets, 
Steel ms 


GATE VALVES 


ARE 


Recommended for severe erosion- 
corrosion conditions, Fumished 
on special order. 


8 Ml 
P R E F E 7; D STAINLESS STEEL LININGS 


o & DROP FORGED STEEL 

BODY and BONNET 

ROLLED-IN SEAT RINGS Drop Forging refines the grain 
No threads to corrode of leak. structure and imparts extra 


No lugs to impede the flow. toughness and endurance. 


VO O GATE VALVES us 


HENRY VOGT MACHINE co., Inc., Branch Offices: Mew York e 


1000 WEST ORMSBY STREET LOUISVILLE 10, KENTUCKY Chicago e Cleveland « Philadelphia e Dallas 
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3 ‘Controlled Depth ”DeLuxe Oil Cleansing 
Meets the Filtration Requirements 


of the New Deteegent Ocls- 












The new detergent oils, the Petro- 
leum Industry’s great development 
in the war against sludge, engine 
varnish, etc., do not eliminate the 
need for an oil filter. 


They simply make necessary the use of 
an oil filter which has the capacity to remove 
much finer particles than heretofore has 
been required of the conventional type filters 
which strained out the sludge and other 
contaminants. 

The new detergent oils re-emphasize the 
importance of the DeLuxe principles of oil 
cleansing. For regular oil, the Controlled 
} Depth method employed in the DeLuxe 

Filter removes asphaltenes and other con- 

taminants before they can form into sludge 

and other formations. For detergent oils, 
; this method provides the Controlled Depth 
’ absorption essential to the removal of the 
minutest particles diffused by the additives 
without affecting the chemical balance of 
the oil. 
Get ALL the FACTS about DeLuxe. Write 
for a free copy of “The Key to Clean 


Lubrication”. Your copy will be sent to you 
without obligation. DeLuxe Products Corp., 


1434 Lake Street, LaPorte, Indiana. | 









































GENUINE DELUXE CARTRIDGES 
ARE AVAILABLE . . . ACCEPT 
NO SUBSTITUTES 
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...AND GET THE JOB OO 


No matter how grueling the service ...no matter how infrequent 
the servicing...the proper size AMERICAN Unit will keep on 
pumping profitably ... dependably doing its job year after year. 
Your investment NOW in AMERICAN equipment wilt pay off, 
in years of satisfactory, trouble-free service. American equipment 
is available for immediate delivery. Write or phone us today. 


ODESSA FORT WORTH I, TEXAS KILGORE 


Unit Pumpers Pumping Jacks . Swings * Crown Blocks * Bull Plugs 
Swaged Nipples Casing Nipples ® Tubing Nipples e Braden Heads 7 Turnbuckles 
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now To PuT WASTE 


WITH MAXIM HEAT 
RECOVERY SILENCERS 


Engine exhaust heat, all too often wasted, can be 
put to good and profitable use through Maxim Heat 
Recovery Silencers. With these specially constructed 
silencers extra steam or hot water for heating or 
processing operations is obtained without extra fuel 
cost as the heat source is simply engine exhaust 
heat. Thus in one unit effective exhaust silencing, 
spark arresting (where necessary) and heat recovery 
are combined for maximum operating efficiency. 
Such a saving, important to your balance sheet at 
any time, is doubly important where fuel supplies 
are difficult to obtain. 

The power plant below located in northern Minne- 
sota is heated entirely through the use of Maxim 
Heat Recovery Silencers. 


"BORDER COUNT ES Power cobsobin 


ins SSSSES5R585 





For silencing, without the heat recovery 
feature, Maxim makes silencers for internal 
combustion engine exhaust or intake, steam 
engine exhaust, air compressor intake, vacuum 
pump discharge, blower intake and discharge, 
high velocity steam, air or gas discharge. 
Engine exhaust silencers available with or 
without spark arrestor. Bulletins on request. 





MARCH 31, 


1945 
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THE MAXIM SILENCER CO. 


HEA 


EXTENDED 
WEATING . 
SURFACE 


to WORK 


EXHAUST OUTLET 


MAXIMUM 


SEPARATOR 
WATER LEVEL oa 


DIVIDING HEAD 


WATER WALL 


SLOTTED 
(LET TUBE 


EXPANSION 
RING 





EXHAUST INLET 


PRACTICAL WORKING HOOK-UPS 





The Maxim Engineering Department has prepared sev- 
eral drawings of typical Heat Recovery Silencer hook- 
ups. These are available with a detailed discussion of 
each hook-up. We will be glad to send them to you. 
Just ask for Dwgs. B-298, B-301, B-302 and B-303. 





* 98 HOMESTEAD AVE., HARTFORD, CONN. 
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N interesting and dramatic example of 

the versatility and adaptability of seam- 

less steel tubing is the rocket — formidable 

weapon of modern war. The body or cylinder 

of the rocket is a section of seamless steel 
tubing specially shaped and formed. 


Many of the most challenging needs of war 
equipment and materiel have been met 


by steel tubes. If your present or future 
* Pressure Tubes * Seamless Stainless Steel Tubes 


production plans call for tubing — 

* Mechanical Tubing * Gloweld Welded Stainless Steel Tubes indent ial check 
*& Condenser & Heat %* Globeiron High Purity Iron - _ am, Sr Stainless — 

Exchanger Tubes Seamless Tubes - with us asa specialized source of supply. 


The uniformity and quality of Globe 
Steel Tubes are widely recognized. 
GLOBE STEEL TUBES CO. © MILWAUKEE 4, WIS., U.S.A. 
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The Modern DEEP WELL Pump 


THE OILMASTER “Improved Insert” one-piece barrel was made possible by 
the development of new manufacturing methods, and the development of a 
special alloy steel that combines a superhard surface with shock-resisting 
toughness. 

The alloy steel used in the “Improved Insert” is the finest obtainable 
and is carefully selected for its ability to resist abrasion and corrosion. The 
heat-treated alloy barrel has a hardness of 64 to 70 Rockwell (C Scale). 
The entire unit has a tensile strength of 145,000 p.s.i., sufficient to handle 
the toughest pumping loads and to assure long wear. The mirror-like finish 
of the barrel after honing is evidence of the fine-grained steel used. 

Due to the thickness and uniformity of the wearing surface produced by 
heat-treating operations, “Improved Insert” barrels can be repeatedly re- 

honed at a reasonable cost, thus providing additional operating 
economies. 

This unique barrel, when combined with an Oil- 

master precision-ground plunger and heavy- 

duty, alloy steel fittings, provides a mod- 

ern, deep-well, rod-type, insert pump 

unparalleled in the field of 

sub-surface pumping 

equipment, 


—. 


igenooucrs 
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“ie Anaconda Copper & Copper Alloys 


‘KEEP FAITH WITH 
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THREE HUNDRED and sixteen Anaconda Super 
Nickel Tubes, 34” O.D. by 18’ long are handling 
7250 barrels of crude per day in this hot naphtha 
vapor-to-crude oil exchanger at the Frontier Fuel 
Oil Corporation, Buffalo, N. Y. This exchanger 
is 20 ft., 314 inches overall with maximum flange 
diameter of 30/2 inches. 

Original design called for hot gasoline vapor 
at 275° F., but has been altered to use hot naphtha 
vapor at 400° F. Crude capacity of original design 


was 3500 barrels per day; has been increased to 
7250 barrels per day. 

This extra performance potential in Anaconda 
Copper and Copper alloy materials has been of 
inestimable value in meeting wartime demands 
and suggests your investigation of Anaconda 
Copper Alloy Tubes when you have a heat ex- 
changer problem. For detailed information on 
alloys suitable for heat transfer or condenser 
equipment, write for Publication B-2. osu 


THE AMERICAN BRASS COMPANY-— General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
YOUR FIGHTERS AND YOURSELF! .. 
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©@)))| United Nations 

py \\| Alkylation Plants 

| 2 Making 
Possihle 


HIGHER YIELD 


HIGHER OCTANE @ 


and More 
Fighting 





CORPORATIO 
PETROLEUM REFINING ENGINEERS 
DIERKS BLDG. KANSAS CITY, MO. 
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DOUBLE CASE—DOUBLE VOLUTE PUMPS 


In order to 


eee IN BYRON JACKSON 


eliminate the difficulties usually encountered in 


pumping liquids of high temperature: 


1. 


2 


a 


Ss. 


Materials of the same heat expansion coefficient 
are used. 


Inner case is subjected to the same temperature as 
the rotating element by surrounding the inner case 
with the pumped liquid. 

The split inner case halves are made alike. 


Impellers are individually mounted and the com- 
plete rotating element is dropped, as a unit, into 
the case. 


Double volute inner cases provide two identical 
fluid channels in the plane of the impellers with 
outlets 180° apart. As a consequence hydraulic 
forces are equal and opposed at all capacities, 
thus assuring radial balance and eliminating bend- 
ing moment on the shaft. 


The net result of this combination of major design features and 
other details of construction is that running clearances of the 
rotating element are maintained at all times regardless of the 
pumping temperature or of sudden changes therein. 

Long accumulated experience in the field of high tempera- 
ture pumping is available upon request. 


BYRON 


LO 


At top, split inner case with completely as- 
sembled rotating element positioned to drop 
into case. 


Above, cutaway section of individual impeller 
mounting, illustrating importance of maintained 
running clearances. 


Below at left, inner case assembly ready to slip 
into outer barrel. 


Nel Gye), Baek 


S ANGELES e New York 
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Unibestos, the sectional insulation, 
will not dent, shatter, sag or gap 
as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from %4” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASBESTOS 
AND RUBBER CO. 


PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, W. J. © BLUE ISLAND, ILL 
iis coseaees iow neneen C0. OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, W. J. 
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That’s just about 
as big as an 
“explosion” 

can get in an 
Ohio Type 1600 
Return Bend 


THE OHIO STEEL | 





HERE’S WHY OHIO TYPE 1600 


RETURN BENDS ARE CAFE 


THERE'S NO DANGER TO WORKMEN 6) 
WHEN DISMANTLING A TYPE 1600 RETURN BEND | 
FOR CLEANING. THE CS CIRCULAR HOLDING- | 
BMEMBER IS NOT ENTIRELY REMOVED UNTIL AFTER | 










| 








wx SS Kz 

THE Ay PLUG IS LOOSENED. SHOULD CIE z. 
tae ) 
“~ 


EXPLOSION OCCUR, IT IS CONFINED TO THE | 
INTERIOR TOP STRUCTURE. Write for catalog 


giving complete dimensional and temperature data. 


EL FOUNDRY COMPANY um. AND SPRINGFIELD, OHIO 


ENGINEERS * FOUNDERS = MACHINISTS | 





FREE ENTERPRISE IS THE ONLY WAY TO CONSTANTLY HIGHER AMERICAN LIVING STANDARDS 








The first rigs powered with 
compounded Cummins 
Diesels used two Model 
LP-600’s, each rated at 
225 hp. at 800 rpm., pro- 
ducing a total of 450 hp. 


1675 


Prompted by the success 
of the two-engine hook-up 
and also by the trend 
toward deeper drilling, 
rig builders fashioned their 
designs around threecom- 
pounded Model L’s which 
provide a total horse- 
power output of 675 hp. 


Visualizing ‘‘deep hole” 
drilling on an increased 
scale, manufacturers now 
have in production rigs 
which call for four com- 
pounded L’s on the draw- 
works and two L’s com- 
pounded on the mud pump. 





to pass this 12-year test 


A diesel’s got to be good . . . got to be dependable 
and economical . . . got to produce fast, cheap toot- 
age to remain long in the rugged, 24-hour-a-day 
service of the oil fields. The Model L Cummins De- 
pendable Diesel has been there 12 years . . . has 
steadily multiplied in numbers . . . is today the 
choice of many drilling contractors in every major 
field .. . is now offered as original power by lead- 
ing drilling equipment manufacturers. Make your 
rig a better rig . . . a more flexible rig . . . a more 
profitable rig . . . by specifying Model L Cummins 
Diesels. CUMMINS ENGINE COMPANY, INC., 


Columbus, Indiana. 


SINCE 1918...PIONEER OF PROFITABLE POWER 4 


THROUGH HIGH SPEED DIESELS 
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FACTORY AND GENERAL OFFICES 
LOS ANGELES, CALIF. BRANCHES: 
SAN FRANCISCO HOUSTON PORTLAND) 
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Instantly convertible from gas to oil... and back 
... without a second’s shut-down! 


= 
<< 
— 





A TURN OF THE WHEEL DOES IT! 


You'll want to get all the facts—it is one of the most important 
developments in recent engine history. 


Now available on all standard Worthington Diesels, the Dual 
Fuel system using oil or gas fuel interchangeably, controlled by 


the single revolution of a wheel, without costly shut-downs and 
with no delay whatever. 


The fuel combination can be varied, using any proportion of oil 
and gas, from 5% oil and 95% gas to operation on fuel oil only. 


BEHIND THE NAME 


“zy , 
‘ + nrerested in its man 
ai ky ro Write for —_ 
yrs i arative 
Js— comp 

plete Gerd potential 7a 
pe ur application. Wort -_ 
aie and Machinery ow ; 
Engine Sales Div. Buffalo, 


‘ E4-26 


WORTHINGTON-BUILT ENGINES AND AUXILIARIES 


Diesti engines, 150 tc 2,6( 
gas engines, >75 to 2,880 hy 
convertible fuel engines, 150 
to 1,720 hp 
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The McGowan Pump Division 
of the Leyman Manufacturing 
Corporation guarantees accu- 
rate workmanship and durable 
service. An experienced Engi- 
neering Department is available 
for information on installations 


and requirements. Highly effi- . 


cient, and ruggedly constructed 
— McGowan Pumps have the 


‘ability to stand up year in and 


‘year out under severe service 
conditions. 
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BEAMED AT | 
THE OIL FIELDS 


SIX-INCH STROKE s 
POWER PUMPS 


Liners 21/2" to 4° — 765 psi. maxi- 

mum pressure — Suction flange on Ve 
either side, 150 lbs. ASA. — Discharge 

on end 600 Ib. ASA. — 1500 lbs. hydrostatic test 
— Liquid end controlled process iron — Heavy 
wall thickness for corrosion allowance — Heavy 
removable liners. 


POWER FRAME, 4 face continuous tooth her- 
be bole p ole) el-Moi-1-b¢- Mb abbobebbele mp toMy) =m} (-1-) MM of (ol q-te| 
}oF- Vo) ob ticle Mole) ob ol -Tot dle) oS dole MM ol-T- tot elef-ME- belo IM 0) do) 0b 4-) 
J oLbT-} ob bole MMe) o Mo: co)-1-MMN eV -¥- Vo MN of-T- tot ole mens @r- 1-1 E-1(-1-1| 
crankshaft — Pinion forged integral with inter- 
mediate shaft which extends to both sides — 
Bbc 0l =e MM ol-T-bobele tM dobae) bles elohht mmr-i-1-1(-1o Mo) + MB de) oe! 
fos d- 00 au ot-t-1- Seem \) E-bbo WB of -¥-Fatolemelolet-stele mp d-seeloh 4-¥e) (ee 
gear and crank easily removed or inserted 
quickly — Main bearing adjustments made 
¥- 1-5 th aw oh ab col =r: bel-Me) M-1-3 of-ba- tie mE: Loh itil eb ele met-) om 

IMMEDIATE DELIVERY 
WRITE TODAY FOR OUR CATALOG 200 


Branch Offices 


HANcock 3995 

. MUrryhill 2-0786 Cleveland 
Philadelphia’. . . LOmbard 9797 i 
FAirfax 8089 


ie et 
AN 


Liberty 2142 
MAdison 1575 
Charleston. W. Va 
Los Angeles ..... VAndk. 1359 Salt Lake City 
New Orleans ..... CAnal 4851 San Francisco . . . EXbrook 1102 
Seattle .. . . . CApital 7670 Chicago CAlumet 2211 








Leyman MANUFACTURING CORP. 


The JOHN H. MCGOWAN @o. DIVISION 
59 CENTRAL AVE.. CINCINNATI 2, OHIO 
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MANUAL STARTER 


Erplorion-froog, water-tight, dudt- 


LIGHTING FIXTURES 











The manual starter shown above is ruggedly designed and built to withstand unusually 
severe service. Particular attention has been given to corrosion resistance, ease of in- 
stallation and low maintenance. 


Over the years R & S has pioneered in the development and standardization of 
precision-built control equipment in keeping with industries’ expanding requirements 
of new processes and codes. 


A large variety of standardized explosion-proof enclosures is available for grouping 
and assembly of control and power units in panel form, at minimum cost and without 
the usual delay of special designs. 


R & S Standard Enclosures have wall sections permitting a great variety of conduit 
arrangements and sizes to suit job requirements. This simplifies material lists and reduces 
inventories caused by field changes. 


Here are a few of the recent items designed especially for hazardous locations. 
HEAVY DUTY PUSH BUTTONS PANEL BOARD MOUNTINGS 


RELAY ENCLOSURES PILOT LIGHTS 


EQUIPMENT ASSEMBLIES COMBINATION CIRCUIT BREAKERS AND STARTERS 
UP TO 50 H.P. 
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» eand curb lowering 


reservoir pressures 


ee of Pressure on Oil Reservoirs 
Thru Gas Injection Will Usually: 


1. Increase Total Oil Recovery 


2. Minimize Lifting Costs 


A properly designed and constructed pressure | 
maintenance plant will, in many cases, provide a return 
on the investment greater than that received on any other 
invested capital in the field development. 

Thru having designed and installed plants now 
daily returning many hundreds of millions of feet of gas 
to producing reservoirs, Hudson is equipped, thru years 
of successful experience, to design and install complete 
facilities for pressure maintenance, including gathering 


systems, compressor plants, hydrocarbon extraction and 


fractionation units, dehydration ‘plants, and dry gas in- 


jection piping systems. 


GAS COMPRESSOR STATIONS * CYCLING PLANTS * GAS DEHYDRATION 

PLANTS * NATURAL GASOLINE PLANTS * FRACTIONATION UNITS + 

HYDROGEN SULPHIDE REMOVAL PLANTS * MECHANICAL AND NATURAL 
DRAFT COOLING TOWERS 


ENGINEERING CORPORATION 


Engineers and Constructors 
FAIRVIEW STATION HOUSTON, TEXAS 














YOU GET FASTER FLOW 


with FREE FLOW 


(@ THE EXCLUSIVE FREE FLOW FEATURE of a Rex Speed Prime 
Pump means exactly what it says. It means that liquid flows 
through the pump without obstruction. Water, heavy oil, and 
other sludgy liquids are moved faster . . . without clogging or 
“choking up” this self-priming eee 1 pump. 





@ LIQUID RUSHES IN AND OUT FASTER 
because there are no “detours.” The 
“FREE FLOW” intake passage assures 
an unobstructed flow of liquid... 
permits handling of solids up to 4 
the size of the intake. This means that 
you pump more liquid in less time 
with a Rex Speed Prime Pump. 





















@ HWERE’S HOW “FREE FLOW” WORKS. Follow the arrows and 


note the straight, short, uninterrupted flow of the liquid . . . from 
intake to impeller to discharge line. Note further the patented 
Rex “Air Peeler” that actually peels air from the impeller and 
gives Rex Pumps the fastest priming time and. air handling 
ability possible . . . even when the suction line is leaking air. 


* * * 


When you specify Rex you get sturdy, simply designed self- 
priming centrifugal pumps that you can depend on for long life 
and low cost service. Ask.your field engineer, your local supply 


, store, or write direct to Chain Belt Company, 1619 West Bruce 
Street, Milwaukee 4, Wisconsin. Designed and Built for Oil Field Work 





CHAIN BELT COmPANT OF Me ee EE 





Oil Field Offices: Houston and Dallas, Texas ... Tulsa, Oklahoma | WoKeeValoll-t en Gleliiiclaslic) New York, N 
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Though still under government allocation to protect vital 
refining operations, sufficient quantities of Furfural .are 
available to meet all of your present requirements and the 
post-war supply will be kept in step with future solvent re- 
fining requirements. Price of Furfural is 9% cents per 
pound, FOB Cedar Rapids, Iowa, which clinches the 
reasons for using this economical and highly efficient sol- 
vent refining process. 

Complete information on prices and specifications avail- 
able on request. 
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FURFURAL « FURFURYL ALCOHOL « HYDROFURAMIDE +« TETRAHYDROFURFURYL ALCOHOL . 


The Quaker Qals Omer 


1840 BOARD OF TRADE BLDG., 141 W. JACKSON BOULEVARD e CHICAGO 4, ILL. 





Lift is mounted on 


range No. 1 tubing 


Arrows show 
path of gas. 
flow. 


eel 


Ilustration at the 
left shows a phan- 
tom view of the 
valve at an angle. 


i-_ —> 


Mlustration oat the 
right shows a ver- 


tical section of the | 


same valve. 


McEVOY GAS LIFTS | 


made in 


OPEN FLOW AND | 


INTERMITTER 
TYPES 


Gives YOU THESE ADVANTAGES 


Well can be produced against a surface choke without 
decreasing the efficiency noticeably, because with the 
McEvoy Gas Lift, valves are not opened and closed by 
the differential between casing and tubing. 


Gas is injected into the tubing steadily, which elimi- 
nates all surging action on the Christmas Tree. This type 
of flow is easy on connections and lease equipment. 


Bottom hole troubles usually encountered, such as sand- 
ing up, etc., when producing a well by slug flowing are 
kept at an absolute minimum by the use of McEvoy Gas 
Lift Valves. The fluid is withdrawn from the producing 
formation at a constant rate, rather than in large slugs. 


Valves can be spaced wider than any other automatic 
gas lift valve, which means less equipment in the hole. 


No surface equipment is needed other than a means 
(usually a positive choke) of regulating the gas volume 


into casing annulus in the required volumes necessary 
to lift the well. 


If it becomes necessary to kill the well, fluid can be cir- 
culated down the tubing with no back flow through 
McEvoy Gas Lift Valves, giving circulation to bottom. 
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Shlper"4G AS LIFT 














HERE'S HOW IT WORKS 


The automatic opening and closing of the 
McEvoy Vaive is easily understood by keep- 
ing in mind the three forces or weights 
which operate against the diaphram, as 
illustrated in these schematic drawings. 


W - weil fluid in tubing. 


L * Light oil which functions as a counter 

‘weight in the mechanism and which is 
placed in the 16’ “foil tube” of the 
valve prior to running in the hole. 
Note: The light oil is open to the in- 
side of the tubing but is so arranged 
that no mixture takes place. 


A Aerated well fivid. 


= 
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VALVE OPENS 
because WW is greater than 

All well fluid weighing against the right 

side of the diaphragm is greater than light 

oil and well flvid weighing against the left 

side of the diaphragm. This forces the dio- 

phragm to the left—opening the valve. 














VALVE CLOSES 
because [| is greater than A 

Light oil and aerated well fluid weighing 

against the left side of the diaphragm is 

greater than aerated well fluid alone weigh- 

ing against the right side of the diaphragm. 

This forces the diaphragm to the right—clos- 








ing the valve. 


























he a packer is set, valves unload easily, as all valves 
below fluid are open and the transfer through these 
valves is automatically created by the higher pressure 
being put on the casing annulus. 


All bottom hole instruments, such as paraffin knives, 

bottom hole pressure bombs, etc., with the exception 

of a swab, can be run through McEvoy Gas Lift Valves. 
The tubing bore is not restricted in any way. 


Lease man handles a well producing through McEvoy 
Gas Lift Valves just about as he does a flowing well. 
In fact, it is very hard to differentiate a well being pro- 
duced through McEvoy Gas Lift Valves from a well flow- 
ing naturally. 


Sold through all leading 
supply stores. 








10 McEvoy Gas Lift Valves take advantage of all lifting 
energy produced by formation gas. Should a well start 
to flow on its own, McEvoy Valves close. 








Installations are available for all types of wells. 


Hundreds of installations are in use by leading majors 
and independents throughout the oil industry. 


Call us on your next gas lift problem. 
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In Thousands of 
WAR PLANTS 


—are giving BETTER SERVICE 
Than Any V-Belts Ever Made of NATURAL RUBBER! 


—and one of these 
5 GATES V-belts 
will meet an 
Special nee 
you may have. 








To meet the unprecedented severity of combat service on U. S. 
Army tanks, tractors and self-propelled big guns, Gates has developed 
and built synthetic rubber V-belts to far higher service standards than 
were ever required of pre*war, natural rubber V-belts! 


@ The importance of this fact to industrial V-belt users is this: 


Every improvement developed by Gates for these Army 
V-belts has also been added, day by day, to the quality of 


tho standard Gates Vulco Ropes which have been delivered Rayon Cord 





V-Bel 
In the case of many other products, you must wait until after the war : ¢€ 
{to get the benefit of war-time improvements. But victory depends upon Static-Safety 
production—and production depends upon V-belts which drive the pro- V-Belts 
ducing machines. That is why Gates has been able to pass on to you ‘ y 
immediately, in your Standard Gates Vulco Ropes, every V-belt improve- Spee Synthetic 
ment which Gates specialized research has developed for use in the V-Belts 
Army's motorized equipment. Co tton Cor d 
V-Belts 


In addition, where V-belts of special construction are required your 
Gates Rubber Engineer can supply a Gates V-belt that is precisely en- 
gineered to meet your special needs. Whenever you have a drive prob- Steel Cable 
lem or a V-belt problem, just pick u up your telephone directory and look 
under the heading “Gates Rubber.” The Gates Rubber Engineer will 
bring right into your plant the full benefits of every advance in V-belt 
construction that Gates specialized research has developed. 


THE GATES RUBBER COMPANY 


The Mark of 
Engineering Offices and Jobber Stocks in All Large Industrial Centers Specialized Research 
454 


GATE IRIVES 


CHICAGO 6, ILL. 549 West Washington. NEW YORK CITY 3, 215-219 Fourth Avenue ATLANTA 3, GA., 738 C. & S. National Bank Bldg. 
LOS ANGELES 21, CAL., 2240 E. Washington Blvd. DENVER 17, COLO., 999 S. Broadway DETROIT 4, MICH., 8663 Grand River Ave. 
PORTLAND 9, ORE., 333 N.W. Sth Ave. DALLAS 2, TEXAS, 1710 N. Market St. SAN FRANCISCO 3, CAL. 1090 Bryant St. 


V-Belts 
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CROUSE-HINDS 
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Lali -Proof Distribution Center in a Refinery 


Distribution centers made of Crouse-Hinds explosion-proof CONDULETS ee 
safety; and convenient distribution to branch electrical circuits for light and power. 


They are for use in locations that are hazardous because of the probability of the pres- 
ence of flammable gases or vapors. 


The distribution center shown above was engingered and constructed by Crouse- 
Hinds Company. It was built in sections for convenience in handling and ease of 
installation. Additional sections can be added as needed. There are six Crouse-Hinds 
explosion-proof Type EDP panelboards with eighty branch lighting Circuits and pro- 
vision for adding sixteen more circuits. Each-panelboard is protected by a separate 
circuit breaker and there is a main circuit breaker for the feeder —— all.housed in ex- A 
plosion-proof type EPC CONDULETS. Nationwide 


Crouse-Hinds Company's experienced engineering staff and complete manufacturing Distribution 
facilities are available for design and fabrication of lighting and power distribution Through Electrical 
centers, to meet field specifications. Equipment designed for all classes of hazardous Wholesalers 
locations, corrosive atmospheres, and exposure to the weather can be furnished. ay 

<> 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N. Y., U.S.A. 


Offices: Birmingham Boston Chicago Cincinnati Cleveland-- Dallas. Denver Detroit - Houston -Indianapolis Kansas City Los Angeles Milwaukee Minneapolis 
New York Philadelphia Pittsburgh San Francisco -Seattle- -St. Louis--Washington. Resident Product Engineers: Albany Atlanta Charlotte New Orleans 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING «- FLOODLIGHTS 
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hey don't come much more special 


% You won't find a welding fitting like this listed in 
anybody's catalog. In addition to having integrally 
formed side outlets, probably never before provided in 
a welding elbow, these are “special” all the way—special 
steel, special size and special wall thickness. 

Naturally we aren't out looking for unusual problems 
now. In normal times however we like to tussle with 
these tough assignments and even today we are glad to 
tackle them when the war effort requires. 


* Every one of the hundreds of prob- 
lems like this that we have tackled 
and solved across the years has added 
its important bit to our knowledge of 
controlling hot metal under pressure 
and impact. And this accumulated 
“know-how” has found its best expres- 
sion in our standard line of WeldELLS 
and other Taylor Forge Welding Fit- 
tings. 

That is why you find features in 
WeldELLS that are not combined in 





Weld ELL 


any other welding fittings . . . tan- 
gents ... extra metal distributed 
where strains are greatest ... extreme- 
ly accurate dimensions . . . just to men- 
tion a few that call for special proc- 
esses and complete knowledge of 
forging technique. Check the list of 
features opposite and you will agree 
that in everything conducive to sound 
engineering and utmost economy in 
pipe welding— 


Peter esse ee ee eee eng 


Lave 
ever 


Leanna 





WeldELLS alone com- 
bine these features: 


@ Seamless — greater strength 
and uniformity. 


@ Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 

@ Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


@ Selective reinforcement—pro- 
vides uniform strength. 


@ Permanent and complete iden- 
tification marking—saeves time and 
eliminates errors in shop and field.,. 


@ Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


@ Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility, 










TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 
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4 BOILERS 


aaa M PHOSPHATE 
oR bc 


CAUSTIC SOLUTION 
SOLUTION 


The success of your chemical treatment 

depends on strict adherence to an oper- 

ating program. In many cases insufficient importance is 

given to the method and regularity with which the 

get ag treatment is injected. By using the tried and proven 
pp rong mg , %Proportioneers% system, you eliminate guesswork, assure 


accurate treatment, safeguard your boiler investment, 


improve neat transmission, save fuel and reduce costly 


shutdowns for repairs and cleaning. 
Ask for Bulletin 1713 


WRITE TO %/,PROPORTIONEERS, INC.%/, 37 CODDING ST., PROVIDENCE 1, RHODE ISLAND 
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Tuis is a question which may have often 


occurred to you and here is how we feel it should 


be answered. 


First, you should look for a service based on sound 
engineering practice and one that is experienced in 
the solution of individual cooling water problems. 
There are no magic curealls or quick-working 


panaceas in cooling water treatment. 


Secondly, you should look for a service which 
has a proven record of eliminating scale, corrosion 
and biological fouling —at a cost that is not 


excessive. 


Finally, you should look for a service which is 


COOLING WATER CONDITIONING - BOILER “WATER CONDITIONING 
INDUSTRIAL WASTE DISPOSAL 


backed by an organization with ample facilities 
to extend prompt assistance when and if special 
problems or emergencies arise. 


It has long been the business of W. H. & L. D. BETZ 
to provide engineering guidance and to develop control 
procedures for the correction and prevention of indus- 
trial water difficulties. If the results you are presently 
obtaining are not fully satisfactory, we would appreciate 
the opportunity of a preliminary discussion to more 
fully explain our services. W. H. & L. D. Betz, Gilling- 
ham and Worth Streets, Philadelphia 24, Pennsylvania. 
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To handle Oil's gaye a BI, 


toughest jobs 


QO meet your needs for special-purpose, 
made-to-measure alloy steels that provide 
the maximum i 1 ith 
two completely integrated Elect i 

— one in Chicago and one in P 

ready to serve you. 


In these plants the fine art of alloy steel mak- 
ing has been brought to new peaks of perfection. 
Unequalled facilities for on-the-spot rolling, fin- 
ishing and heat treating permit us to furnish 
electric furnace alloy blooms, billets and bars, 
slabs, plates, sheet and strip, as well as standar 
and special sections. Wide flexibility in furnace 
capacity, from 7 to 70 tons, makes it poss! le to 
handle promptly orders of every size, small as 
well as large- 

The close and precise controls possible in the 
modern electric furnace assure consistently uni- 
form response to heat treatment, to forging, 
welding and machining processes that is reflected 
‘n better performance © the end product. 

To help you fit these more efficient steels to 
your nee i st trouble, waste an 
delay, call on our me ‘eal contact repre- 
sentatives. We welcome the opportunity to work 
with you. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
Columbia Steel Company, San Francisco 
Pacific Coast Distributors 
United States Steel Export Company, New York 
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IN ALL GRADES 


AND IN THE WID 


Heat-Resisting Steels 

Carilloy Alloy Steels 

Bearing Quality Steels 
IN ALL FINISHES 


; 
EST 


RANGE OF SIZES 
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--- WITH THE AID OF WORTHINGTON PUMPS 


Oil that comes up in Texas makes it possible for 
bombardiers to drop destruction squarely on Berlin. 
And all along the line—from petroleum field... 
to refinery .. . to tank farms or shipping terminal 
...to bombers — many types of Worthington 
Centrifugal Pumps are on the job. 

And speaking of diversity, Worthington offers 
the broadest line of centrifugal pumps for petro- 
leum industries ...the only complete line of chem- 
ical pumps for the corrosive services... and the 


world’s greatest wealth of pump application 
“know-how”. 

On the basis of the experience gained in solv- 
ing past and present pump engineering and ap- 
plication problems, Worthington is better pre- 
pared to provide the pump engineering required 
for the new processes ahead. Get in touch with 
our nearest District Office. Worthington Pump and 
Machinery Corporation, Centrifugal Pump Division, 
Harrison, New Jersey. 
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Prescription 
for Precision 








Take a drill as thin as a human hair. Bore finer-than-pinpoint holes through Diesel 

fuel injection nozzles made of steel. Keep those holes uniform in size; make certain that 

the angle of each of these pore-like passages is exact so that the fuel may be 

delivered to the cylinders as a highly-combustible spray pattern of the correct size.and shape 
for maximum engine efficiency. 

Those are typical requirements of just one of countless specialized tasks at American Basch. 
Two factors make such precision possible. One is craftsmanship that has become a tradition. 
The other is the knowledge and experience necessary to develop fuel injection and ignition 
equipment that keeps pace with the accelerating evolution of internal-combustion engines. 
The combination of these twin skills is known as Precision Production for Power. This is 

the magnet which continues to draw so many of the Nation’s engine builders to American Bosch. 
AMERICAN Bosco Corporation e Spring field 7, Mass. 


American Boscu 


PRECISION PRODUCTION FOR POWER 
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Oil-resisting 


Rubber Products 


"Getter 


70 







thau Cefore” 

7 oDaAY's rubber belting and 
hose by Republic has reached a new peak 
in quality. Specialized services, such as 
oil refining and producing, have been 
studied by Republic technologists and 
particular qualities have been built into 
items for them. An important refinery 
product is Super Excelo Reprene Con- 
veyor Belting, with special heat-resisting 
properties for handling bauxite or hot 


fuller’s earth, and oil resistance for 
long life. era ee ae 
Your distributor stocks Republic Steam 
Hose, Air Hose, Water Hose, Chemical 
Hose, Gasoline Hose, Barge Unloading 
Hose, Loading Rack Hose, Dock Un- 
loading or Oil Suction and Discharge 
Hose, Fire Hose, Flat Belting, V- Belts, 
Molded Rubber Valves, Gaskets and 
Packing. 


MID-CONTINENT 
DISTRIBUTORS 


Jones & Laughlin Supply Co. 


Tulsa, Okla 


The Bovaird Supply Co. 
Tulsa, Okla. 
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i N Pacific's 20 years of precision pump 
building experience, there has never been a pumping prob- 
lem encountered that Pacific Pumps couldn’t lick . . .and with 
top efficiency, too! 

Every type and size of pump in Pacific's entire line is scien- 
tifically correct in design and construction. No matter what 
your requirements may be...a single pump or complete 
plant facilities . .. Pacific can furnish the right equipment 
to do the job efficiently and economically. 

The above illustrated Pacific Type JB Centrifugal Pump is 
designed for boiler feed and hot water citculating systems. 
Available in 2 to 8 stages, sizes 1/2" to 6”, speeds to 3600 
R.P.M., capacities to 1600 G.P.M., differential pressures to 


1000 Ibs., operating temperatures to 500° F. Catalog No. 30 
gives full engineering data. Write for your copy! 
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FFICIENCY 
ERATIONS 


Pacific’s rigid specifications demand Impeller perfection. On this specially 
designed machine, sensitive to split-hair measurement and register, each 
Pacific Impeller is tested for dynamic balance. Result . . . smooth, vibration- 
free performance . . . long, efficient pump life. 


PACIFIC PUMPS, INC., Huntington Park, Calif. 
One of the Dresser Industries 
Export Office: 30 Rockefeller Plaza, New York 


PACIFIC Scccene PUMPS 
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On the job in Refineries... 


LIMITORQUE 


VALVE CONTROL 


*Production records, heretofore unattainable, are now being set in 
many refineries . . . made necessary by the urgencies of war. . . 
made possible by American engineering skill. Contributing much to 
this high output are LimiTorque Controls . . . now installed in over 
90% of the plants producing straight run or high test aviation gaso- 
line, Toluene and Butadiene. These have an inherent stamina and 
dependability that permits continuous operation for unusually long 
periods without down-time for maintenance or repairs. It has been 


found that even in cycling plants, auxiliaries or stand-bys are not 
needed. 


Further, LimiTorque speeds up operation where desired, for being 
a crank type operator, valves can be opened or closed faster than 
with a conventional control. 


LimiTorque can be applied to all types of refinery valves in- 
cluding gates, globes, plugs, cocks for high or low temperatures 
and pressures. 


Investigate the many advantages of LimiTorque . . . for greater 


production today . . . for more economical operation in the days 
to come. 


*"Six Months Without a Shut-down.” paw 
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for the job 


le there is a better way to pack your pumps, 
valves, agitators, compressors and other power and 


its energies intensively to the production of sup- 
erior types of flexible metallic packing. 
processing equipment — you want to know about 


An experienced staff of packing engineers 
it... and we want to tell ygu about it. ; 


in plant and field give real meaning to Durametal 
For over 25 years Durametallic has devoted 


lic’s reputation for packing counsel and service 
FOR 


Free 





eereme( DURAMETALLIC ‘| CORPORATION ) 
pera KALAMAZOO , 


letins. 











MICHIGAN 

CHICAGO © DALLAS © DETROIT ® FREDERICKSBURG. VA. © HOUSTON © KANSAS CITY, MO. ® LOS ANGELES © MONTREAL 

NEWARK © NEWORLEANS © PITTSBURGH © ST.LOUIS © SANFRANCISCO ® SEATTLE TULSA © YOUNGSTOWN, O. 
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SCREWDRIVERS ARE HUSKIER! 




















“FROM MIDGETS - «+ | 


we 

W 

that TO GIANTS im 

tic 

Compare Plomb screwdrivers with others and you'll agree 

they're unequalled for maximum strength yet minimum weight. ~ 

Plomb makes them in all styles and sizes, as illustrated—wood 

handled, plastic handled, square and round bladed, large a 
and small. 

lf you wont to feel proud of the tools you use, plan now on Al 

building up an assortment of these husky screwdrivers, and the ee 

other fine tools in the complete Plomb Line. Every one will give ts 

you exclusive quality features — advantages that make them on 

the choice of experts for better, safer, longer-lasting service. bh 

Buy them on display from your Plomb Distributor, or write for : 

name and address of the one nearest you. Free catalog on S biade Fi 

request. — Plomb Tool Company, 2211 Santa Fe Avenue, Los through es 

Angeles 54, California. . pee 0: 

Forged from a 

tou h 

Plomballoy ri 

bar steel Plomb screwdrivers are 
V J L SS a 
>, an 
shee ae root lengths from 1” to 14”. 
é 
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=-No Other Material Can Equal ALLOY STEELS 


When it becomes impracticable or 
impossible to further enlarge sec- 
tions of operating parts to increase 
strength, especially where concen- 
tration of stresses occur, the answer 
probably will be found in Republic 
Alloy Steels. The tool joint illustrated 
above is an example. 


Alloy steels provide an outstanding 
combination of qualities found in no 
other material—including those prop- 
erties essential to safety in designing 
light-weight equipment to carry 
heavier loads at extreme depths. 


For in alloy steels you will find high- 
est strength values and the most fav- 
orable strength to weight ratio. You 
are assured greatest toughness. You 
have at your command the widest 
range of hardenability and a knowl- 


Also Casing—Tubing—Line Pipe— 
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edge that hardened areas will be 
uniform in their resistance to wear. 


Add to these qualities resistance to 
fatigue—an important quality in high- 
ly stressed working parts—resistance 
to heat and cold—resistance to cor- 
rosion—and you have a material with 
the ability to insure safety, to extend 
service life of equipment, and to cut 
maintenance and replacement costs. 


Republic—world’s leader in the pro- 
duction of alloy steels—is ready to 
discuss the advantages of alloy steels 
as applied to your individual uses. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
Det. ee eae 
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ATCHING the superior qual- 
M ities of OIC Bronze and Iron 
Valves that have been out- 
standing for more than 60 years, OIC 
Cast Steel Valves are in pace with 
today’s emergency demands. . . filling 


a definite need wherever steel valves 
are required. 


Combining time-proved features with 
tested modern refinements, they equal 
and exceed the quality and perform- 
ance standards set by the principal 
users’ and manufacturers’ specifica- 
tions. 


OIC Cast Steel O.S. & Y. Gate Valves 
are built to control fluid flow depend- 
ably and absolutely. They are con- 
tributing vitally to the efficient opera- 
tion of: 

Petroleum Refineries 

Oil & Gas Pipe Lines 

Central Power Generating Plants 

Industrial Power Units 

General Industrial Processes 


OIC Steel Gate Valves* are regularly 
available in trims suitable for oil, oil 
vapor, steam, water, gas or air service 
over a broad range of pressures and 
temperatures. Valves with trims for 
other services available on special order. 


*Also available are companion OIC Steel Globe, Angle and Swing Check Valves. 


There isan OIC Distrib- 
utor near you, ready to 
demonstrate to you the 
many superior features of 
OIC Cast Steel Valves. 
Call him . . . or write to 
us for details. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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Unit pictured is the A-80-TC with a structure rating 
of 7,500 API pounds. Three other sizes, two larger 
and one smaller, are also available. Prime mover 
may be electric motor, single or multi-cylinder gas 
or gasoline engine. 


Self-contained, unit-type skid base makes field 
transportation and installation easy; gives maxi- 
mum strength with minimum weight; eliminates 
necessity of expensive foundation. 


Weatherproof construction minimizes need for 
housing. Helical gearing and Timken-equipped, 
double reduction reducer provides high mechani- 
cal efficiency. Has Shafer self-aligning roller bear- 
ings on wrist pin and equalizer. Arc-type hanger 
gives straight polished rod lift and permits tipping 
back for servicing. 


Effective balancing obtained with master and 
auxiliary crank weights. Stroke lengths and pump- 
ing speeds are adjustable. All bearings and work- 
ing parts easily accessible for inspection and 
lubrication. Reliable brake stops and holds load 
in any position. 
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A-80-TC Specifications 


Unit Structure Rating, API, pounds 

Unit Gear Peak Torque Rating, API, inch aes 44,550 

Reduction Unit Ratio : 

22"... 26” 

Range of Polished Rod Strokes, inches... .. .30’’—36” 

Maximum Couuterweight Effect at Maximum 
Polished Rod Stroke, pounds 

Pitch Diameter of V Belt Sheave 

Walking Beam Size and Weight 

Well End Working Centers, inches . 48 

Weight of Master Crank Weights per pair, pounds 310 

Weight of Auxiliary Crank Weights per pair, 
pounds 220 

Weight of Beam Weights each, pounds... ......120 

Total Weight of Unit, less Beam Weights and 
Engine, pounds 


SEND FOR SPECIFICATIONS OF 
SMALLER AND LARGER UNITS 
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~ +. the watchword in qualifying material 


for Marsh Gauges... . 


Y pee is a too prevalent theory that good design and care- 
ful workmanship can make up for the faults of poor mate- 
rial. We don’t accept that idea here at the Marsh plant. We 
believe that to come out right, we must start right. So the last- 
ing accuracy you have come to associate with Marsh Pressure 
Gauges begins with meticulous selection of the materials that 
go into them. 

One of the best examples of this is the verifying of the tub- 
ing used for bourdon tubes. This tubing is the heart of the 
instrument. If it lacked the required resiliency it would take 
a “permanent’set”—fail to return to its original arc when 
pressure ceased. That’s why we micrometer every length of it 
as illustrated here . . . test its hardness on the device shown 

. bend and form it by exclusive Marsh methods. 

You will find similar examples of carefully se- 
lected material in every detail of Marsh Gauges. And 
while it is true that Marsh design and precision 
workmanship are the final factors in making Marsh 
Gauges “The Standard of Accuracy”, the story of 
making a superlative gauge would not be complete 
without this painstaking verification of materials. 

Naturally material that will pass such rigid inspec- 
tion costs more. But its cost is well justified in the 
finer pressure gauges, and dial thermometers that 
we are enabled to produce. 


JAS. P. MARSH CORPORATION 
2065 Southport Ave., Chicago, Il. 





Good news for the ? 


from a complete stock 
. complete engineer- 





ing service .. facilities 
for repairing all makes 
of gauges. # 








# One of a series of Gdvartisements sevanlian the 





factors that make Marsh instruments “THE oe 
cy” 
— Key) 


"78 









Ask Mike if it's right... Every length of tub- 
ing is gauged with a micrometer; then tagged 
and classified here for use in bourdon tubes. 


petroleum industry No permanent waves wanted ... A “perma- 
is the Marsh Branch ment set” is n. g. in a bourdon tube. Here each lot 
plant at Houston. It of tubing is tested for hardness to make sure it 
means prompt shipment doesn’t have this fault. 


Form counts . . . Tubes for heavier gauges are 
heat treated and formed here. 
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Timken Seamless lubes 


Timken Seamless Tubes are a rugged dependable 
product that ask no favors. Even when subjected 
to the severest conditions of extreme tempera- 
ture, high pressure and severe corrosion they 
provide long, reliable service. 


To meet the many different conditions of today's 
refineries, Timken Seamless Tubes are available 
in carbon, intermediate alloy and Stainless Steel 
grades. Many special analyses have beén de- 
veloped through research on high temperature 
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steels carried on for the past 17 years by The 
Timken Roller Bearing Company. 


If you want greater production through less 
down time and maximum tube life per dollar 
invested, specify Timken Seamless Steel Tubes. 
If you wish, a member of our technical organ- 
ization will be to help you select the 
tube that mee icular problem. Steel 
and Tube Div; Roller Bearing 








HAMMOND 


ae, 


xt aa ey Mar? Se 
I ae Mery ONG 
RS Gea iene 
Sea ews ae 


8 


HAMMOND VAPOR - LIFT ROOF 
TANKS provide a variable vapor 
space, of ample capacity, to permit 
the expansion or contraction of 
vapors thus eliminating breathing. 





The variable vapor space in a 

Vapor-Lift equipped tank is posi- 

tively sealed so that vapors will 

not escape, breathing losses will 

be eliminated, filling losses re- 

duced and the quality of the stored 

product maintained. 

Under normal conditions the 

Vapor-Lift Roof will rest on the roof 

supports as in the conventional 

cone roof tank. As the volume of 

vapor in the tank tends to increase the roof will rise to make room 
for the increased vapor... lowering itself when the volume of vapor 
tends to decrease. The Vapor-Lift Roof is designed to provide suffi- 
cient vapor space to eliminate all breathing and evaporation losses. 
Figure 1. 

A single Vapor-Lift Roof Tank (Available in sizes up to 100,000 bbl.) can be 
provided with excess vapor capacity to accommodate the breathing 
of additional conesroof tanks. Figure 2. 


Bulletin \iR-1 containing complete details, will be sent upon written request. 
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NO...This is not 
a robot bomb! 
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BUT IT SAVES YOU TIME AND MONEY! © 


Here is the most scientifically designed gas mixing i 
device; incorporated into every VICTOR welding { 
torch nozzle. Both oxygen and acetylene molecules } 
are here thoroughly mixed; it controls idea! exit ve- 
locities. In short, it is the real reason why VICTOR 
welding or cutting torches are so free from annoying © 
popping and back-firing—produce such ideal flame 
characteristics—stay on the job longer. 

The VICTOR spiral mixer has made VICTOR 


torches the most economical to own and to operate: © 


VICTOR EQUIPMENT COMPANY 


844 FOLSOM: STREET - SAN FRANCISCO 7, CALIF. 


anuzDISTRIBUTORS FROM COAST TO COAST 
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ROTARY HOSE 


e speeds drilling 
e lowers costs 
e lasts longer 


MANHATTAN Rotary Hose, with patented two and 
three bead-wire reinforcement, resists pressure surges, 
abrasion, elongation and crushing to speed drilling at 
lower cost with longer life. 


Three bead-wire type is designed to meet exception- 
ally hard drilling service and rough handling. Layers 
of FLEXLASTICS* hold the metal and duck plies in- 
separably. The third layer of heavy flat steel cable or 
bead wire, radially wound, holds the other two 
(reversely wound) firmly in place, prevents separa- 
tion and collapse of metal wall of hose, increases 
bursting strength and resistance to crushing. - 


Record of hole after hole drilled to greater and 
greater depth with MANHATTAN Rotary Hose ex- 
plains its steadily increasing use. 


Made in several brands or types and in two construc- 
tions — Regular for drilling with mud, G.O.P. Oil- 
proof for drilling with oil. Either one can be made 
with enlarged end construction to provide full, un- 
restricted flow. Each is marked with service stripe 
for detecting and correcting twisting. MANHATTAN 
Type “D” Built-in, Pressure-tight Couplings, another 
time- and cost-saver, can be built inseparably into 
ends, or clamps and nipples used. 


These are just two of the many MANHATTAN 
Oil Field Products that save time and money 
for you. 


* The term FLEXLASTICS is an exclusive 
MANHATTAN trade mark. Only MAN- 
HATTAN can make FLEXLASTICS. 


Other MANHATTAN Products 
for the OIL INDUSTRY 


A.P.1. Transmission Belting and V-Belts; Slush Pump 
Intake Hose; Oil Loading Hose; Steam, Water, Fire, 
Air Hose; Molded Rubber Products; Swab and 
Packer Rubbers; Stuffing Box Rings; Liner Sleeves. 


Distributed by NATIONAL SUPPLY COMPANY 
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When Wooden Sucker Rods Pulled the Load... 


ee 


BACK IN THE DAys when the tensile 
strength and fatigue limits of sucker 
rods were determined by the wood 
from which they were made, before 
the use of steel bar stock and its at- 
tendant advantages, D+B Pumps 
were recognized as a standard of qual- 
ity. Oil operators had already found 
that D+ B Pumps cut pumping costs 
and increased production. Although 
the pumps of that time resembled 
those of today only in basic design 
they were built to operate at top ef- 
ficiency for the well conditions pre- 
vailing then. 
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The D+B Pumps of today still carry 
this tradition of quality. We still build 
into these pumps the long life and 
superior performance that have made 
this product known and respected. 
Skill in design and painstaking care in 
manufacture go into every D+B 
Pump part. 


D+B Pumps.are designed and built 
in varying sizes, lengths and styles. 
For shallow wells or deep wells, for 
normal production or deep lift- 
ing problems, you'll find a D+B 
Pump that’s just right for effi- 
cient, economical production. 
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1 Schlumberger side wall 
t cores of hard oil sands 
i | (actual size). 








SCHLUMBERGER 
SIDE WALL CORING 


ea 


is Fast, Inexpensive — 
Reliable 4 
Let it help you solve these problems: 


1. Obtaining, g drilling operations, cores of formations 































































600 


MARCH 31, 


EEP HOLES and high speed drilling 
have proved the sturdy quality of 
Republic Casing. Pipe of high grade 
steel, electric welded, is normalized 
and cold sized—to produce a uniformly 
high yield point and high factor of 
ductility. Results are highly important: 
exceptional resistance to collapse, am- 


GRADE H-40 


GRADE J-55 






REPUBLIC NORMALIZED 
@ OIL COUNTRY CASING 


@ FRANKLIN SELECTIVE 
PROCUREMENT SERVICE 
epeeeeeeseeeeeeee@ 


ple reserve strength at threaded joints, 
and greater pull-out strength. 

On a par with Republic quality is 
Franklin Service—alert, capable, de- 
pendable. Many exacting buyers rely 
on it—for both regular requirements 
and occasional critical needs. You'll 
find this when you try it—it works. 


FRANKLIN SUPPLY COMPANY. 


SOUTH MICHIGAN AVENUE, 


CHICAGO 5, ILLINOIS 
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FOR EFFICIENT, ECONOMICAL 


STORAGE OF LIQUIDS AND GASES 
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Pressure storage & troleum products in Pittsburgh-Des 


Moines Steel Spheres or vertical ‘Bullets’ is part of the 
modern refinery picture—meeting the demand for operat- 
ing dependability with fine engineering and construction 
craftsmanship Long experience in serving the oil industry 
—prompt fulfillment of contract—a responsible guarantee 
of satisfacton—these benefits are integral to your project 


when P-DM executes the job. Let us consult with you! 


Available without charge to those interested 
are P-DM Research Reports 4401-B (The 
Storage of Isobutylene) and 7381-C (The 
Storage of Butadiene), compiled by the Chem- 
ical Storage Fellowship at Mellon Institute of 
Industrial Research. Write for your copies. 





PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA., 3496 NEVILLE ISLAND—DES MOINES, IOWA, 9397 TUFTLE STREET 
NEW YORK, ROOM 980, 270 BROADWAY - CHICAGO, 1202 FIRST NATIONAL BANK BUILDING 
DALLAS, 1201 PRAETORIAN BUILDING - SAN FRANCISCO, 603 RIALTO BUILDING 
SEATTLE, 1106 EIGHTH AVENUE,- SOUTH 
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Unboore Fryer 
Power Driven Refinery Transfer 
and General Service Pump 


5” x 8” and 7%" x 8” —76 HP. 





Features 


One-piece rib-reinforced cast pow- 
er frame designed for rigidity and 
accessibility. 


Fully heat-treated single-helical 
gears. 


Shim-adjusted tapered roller bear- 
ings. 


Eccentric drive with full-floating 
bushings. 


Combination oilbath and positive 
lubrication. 


One-piece direct-flow fluid end 
assures efficiency at all operating 
speeds. 


Removable liners. 


Right- or left-hand drive — pinion 
shaft can be reversed without dis- 
turbing main gear. 





Brief Specifications 
Size, Bore x Stroke (Duplex) inches 5x8 
Liner Sizes inches 374,4, 434, 5 
Rated Speed r. p.m. 80 
Recommended Brake Horsepower at Rated Speed ......+ 76 
Theoretical Displacement (Piston Rod Deducted 

with Full-Size Liners at Rated Speed) g- p.m. 206 
Maximum Working Pressure with Full-Size Liners _p. s. i: 540 
Rated Fluid-Chamber Pressures: Suction p. s. i, 900 
Discharge 1,800 

Over-all Length (including Steel Skids) 8*10" 
Over-all Length (less Skids) we ww es 8‘o” 
Over-all Width (including Pinion Shaft Extension) ...... 3‘2" 
Over-all Height (including Steel Skids) 3'234" 
Weight Mounted Stee! Skids: Domestic 5,175 


Export 5,575 


Additional information upon request. 
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5,900 


WILSON-SNYDER MANUFACTURING DIVISION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
949 MELLIE ESPERSON P’ °G., HOUSTON 1, TEXAS 
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OIL WELL SUPPLY COMPANY 


BRADDOCK, PA. 


35 E. WACKER DRIVE, CHICAGO 1, ILLINOIS 
N. MAIN and ALAMEDA STS., LOS ANGELES 54, CALIF. 
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Lake City 13 
Ashland, Kentucky 
































America, 
merce OF send today: 


er of LO 
or this boo 


INION WIRE ROPE CORPORATION, 2102 Manchester Ave., Kansas City 3, Mo. 
[-] Send a Free copy of book entitled “The Road Ahead” 
[] Send a Free copy of book entitled “Put Your Town on the Air Map” 











40,000 INSTALLED UNITS 


By far the greatest number of installations of any finned-tube unit . 
and successfully used on a greater variety of heating, cooling and 
condensing services than any other design of heat transfer apparatus 
on the market. 


~ PROVEN BY 12 YEARS OF SERVICE 


Durability as well as effectiveness of design and construction proven 
by lengthy operating records on a wide variety of fluids, pressures 
and temperatures .. . frequently in difficult services causing trouble 
with other designs of heat transfer apparatus. 


ANY MATERIAL FOR ELEMENTS 
AND FINS 


G-Fin construction is not limited to steel, but may be applied to any 
procurable non-ferrous metal as well as any ferrous alloy for both 
elements and fins. 


~> NO PACKED JOINTS 


The exclusive patented hairpin design of the elements used in Twin 
G-Fin Sections eliminate interior and exterior packed joints which are 
a cause of trouble because of the possibility of leakage. 


= GREATEST INTERCHANGEABILITY 


Twin G-Fin Sections are built in a small number of standard types and 
sizes, which have been carefully determined for greatest adaptability. 
“9 This method of standardization greatly simplifies the stocking problem 

































Write for and provides maximum interchangeability of purchased sections. 
1 
re os } THE GRISCOM-RUSSELL CO. 
285 Madison Avenve . New York 17, N. Y. 


GRISCOM-RUSSELL 


twin G-FIN section () 


The Univertal Heat Exchanger y 
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“PERFORMANCE-PROVED” QUALITY 
IN W-S FORGED STEEL PIPE FITTINGS 
MEANS EXTRA STRENGTH .. . SAFETY. . . SERVICE 
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FORGED STEEL 
SCREWED FITTINGS 


Long threads, accurately cut, per- 
fectly aligned, for quick, easy 
installation. Uniform wall thick- 


les COMPLETE LINE of Watson-Stillman Forged 
Steel Pipe Fittings is manufactured under the 
same Quality procedures that have characterized 
all Watson-Stillman products during 97 years of 
experience in dealing with high pressures. Avail- 
able to you in Screw and Socket Welding types— 
in Carbon Steel, Carbon-Molybdenum Steel, 
Chromium-Molybdenum Steel, and Stainless Steel. 
The Double-Diamond trade mark is your guarantee 
of “Performance-Proved” Quality. 


ness throughout assure a higher 
factor of safety. Long low bands 
extend beyond last thread to 
insure extra strength and better 
wrench grip. Sizes: Ye" through 
4” LP.S., 2000 — 3000 — 6000 
Pound Classes. 


SOCKET WELDED TYPE 


Speed up and simplify installa- 
tion because deeper sockets elim- 
inate necessity of cutting pipe to 
exact lengths. The deep socket 
furnishes support for the pipe and 
provides self-clignment. No spe- 
cial fixtures are needed for lining 
up and holding joints. PROVED 
WELDABILITY. Sizes: 4" through 
4” PS. For Schedule 40—80— 
160 and XX Pipe. 











WATSON= STILLMAN 


ROSELLE, NEW. JERSEY 


Distributor Products Division 
Designers and Manufacturers of Forged Steel Fittings, Valves, Wire 








Rope Shears, Pumps, Jacks, Pipe Benders and Hydraulic Equipment ~ MARK OF QUALITY, 
FITTINGS » VALVES + WIRE ROPE SHEARS - PUMPS - JACKS < Sold Through Leading Distributors 
| @ 7299F ) 
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This is a high-wire artist. His very life depends on 
hair-trigger response to the slightest disturbance of 
balance. The same principle applies to any indus- 
trial process in which conditions of temperature, 
pressure or flow are subject to frequent variation. 
A process disturbance that isn’t detected and cor- 
rected soon enough passes along to other parts of 
the process, finally upsetting product uniformity. 





You know how the usual automatic controller works. A r In the Foxboro Stabilog Controller this recovery time ) 
on remgacting the process causes a deflection of the is reduced by the automatic, super-alert HYPER-RESET 


function to a point never approached before. By sensing 
the rate of disturbance at its very start, HYPER-RESET 
also radically reduces the amount of upset. This curve 
shows how fast recovery takes place. Both actions are 
simultaneous. Rate-sensitive action and reset function are 








“x combined. And both are smoothly coordinated with the 

U \ This initiates a cor- proportional function for normal process stabilization. All 

! \ Lost e= = rtective action imme- this in Y% the usual time and with the amount of upset 
— ‘= diately. held to a minimum! J 








The length of time that elapses between the beginning of 
the disturbance and the completion of the corrective action 
is the 





a 











... and HYPER-RESET is only one 
precision feature of the Stabilog Controller 


Obviously, the whole Stabilog Controller must be just as highly 
sensitive and readily responsive as any single part or function, 
such as HYPER-RESET. And those actions and functions must be 
perfectly coordinated in order to stabilize a process faster and wtih 
less upset. A good deal of this has been brought about by reducing 
friction, lost motion and inertia through the use of anti-friction bear- 
ings at critical points and by means of specially designed linkages. 
ONLY JADJUSTMENT — Stabilog Controllers reflect, in both design and operation, Foxboro's h 





nas = = a 





; ; thirty years of process control engineering. Write today for your 
vontitive ond the stset feat one ndjateen copy of Bulletin A330, describing HYPER-RESET Stabilog Control. 
is sufficient to establish both settings. The Foxboro Co., 60 Neponset Avenue, Foxboro, Mass., U. S. A. 
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member of plane produced severe 

warping and misalignment. Eutectic 
| Low Temperature Welding prevented 1 
_ distortion and formed strong joints. ke 
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| wn EUTECTIC 


EUTECTIC (Pronounced U-tec-tic) Reg. U.S. Pat. Off. 


Lew Jom 


WELDING RODS 


Bond metals at temperatures @S Low Temperature Welding enables you 


_ ing to stresse 





stresses, 



























— day— low as 340° F. Reduce heat to join metals at temperatures below the 
ere are jobs > " fusion points of base metals. 7 
that con be consumption . . . cut welding costs ritectic welding rods and fluxes are 
done better the Now, without resorting to high tempera- available for joining all metals by means 
EUTECTIC way. tures, you can gain the advantage of the of gas—arc—induction—furnace and all 
Try it today! strong bonds formed by fusion welding. standard methods of heating. 


The most revolutionary welding devel- Try Eutectic for Production—Salvage 
opment of modern times—EUTECTIC and Maintenance welding. 


EUTECTIC WELDING ALLOYS COMPANY * 40 WORTH STREET, NEW YORK 13, N.Y. 


CJ Send me full information for purchasing intro- CJ Please send me The Eutectic Catalog CN 1 
ductory assortment of important Eutecrods for containing complete information about Eutectic Low 








Production Salvage and Maintenance welding. Temperature Welding and its 6 great advantages. 
Name. oS Pe 2 4 ns 
Company. _Address. 
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perform as pretty as a picture 


IN PHOTOGRAPHY, if you don’t start with a good negative, 
you can’t possibly get a good print. So it is with piston 
rings. The casting must be absolutely right. No amount 
of precision machining or design changes can correct 
a poor casting. 

A piston-ring casting is in a class by itself. It must 
meet the most complex requirements... must be checked 
and re-checked by precision tests and controls. Nowhere 
in Pedrick’s whole manufacturing operation is it more 
true that “It’s What Goes on INSIDE That Counts” 


than in Pedrick’s foundry laboratory, cupolas, and molds! 


KEEP ON BUYING WAR BONDS 
«+. AND KEEP THEM! 


945 what goes on INSIDE that counts 


an engine, Pedrick rings 











Our unremitting effort always to start Pedrick preci- 
sioneered rings on their way with the very best of 
castings is another reason for the stand-out performance 
and long life of Pedricks in every kind of service. 

For reconditioning any engine, compressor, pump, or 
hydraulic equipment, wherever there are extreme pres- 
sures to seal or control, Pedrick precisioneered rings add 
to operating efficiency. 

Witkeninc Manuracrurine Co., Philadelphia 42, 
Pa. In Canada: Wilkening Manufacturing Co. (Canada), 
Ltd., Toronto. 







frrecisioneered PISTON RINGS 
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ELECTRICAL EQUIPMENT 


BY WESTINGHOUSE 


y 


ame ERY OPERATION 
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Explosion-proof drives like these are only part o 
Wherever efficient, economical power is needed for refinery ope- 
ation, electrical equipment does the job. Regardless of the manu- 
facturer, a surprisingly large part of this equipment is the result 
of basic Westinghouse developments. For proof, look at the -list 
at the right. 

With such a background of experience, Westinghouse can give 
you the correct answer faster, whether in the application of 
standard electrical equipment or in the solution of your special 
problems. For expert technical assistance, call your nearest 
Westinghouse representative. Westinghouse Electric & Manufac- 


turing Company, Box 868, Pittsburgh 30, Pa. J-94656 


Westinghouse ©... 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE L q 


MARCH 31, 1945 


ELECTRICAL EQUIPMENT FOR REFINERY 
SERVICE PERFECTED AND INTRODUCED BY 


WESTINGHOUSE 


Mass Spectrometer 
Oil-immersed Control 
Oil-immersed Lighting Panelboards 


Switchgear for Hazardous and 
Corrosive Atmosphere 


Largest Explosion-resisting Motors 
Ever Built 


Unit Substations 


Completely Self-protected (CSP) 
Transformers 


Explosion-resisting Gearmotors 


. Precipitron Air Cleaners 
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Metering 
extremely sour gas 













YOU'VE SEEN prettier pictures of orifice meter installations...We doubt whether” 

you have seen tougher meter assignments. a 
In freezing winter and in the heat of Arkansas summer, these rugged meters are measuring:so : f 
gas having as much as 4400 grains of sulphur to each 1000 cubic feet of gas. Also, the gas contain of 
condensate, so hydrate conditions must be overcome. | 
As you see, these meters are equipped with kerosene-filled seal chambers to prevent reaction 4 
with the mercury, or corrosion of the mercury chambers and internal parts of the meters. Otherwise ; 
it is the standard Amemrcaw instrument which around the globe is known for its simplicity of design q 
and operation, and ease of adjustment ...Only one moving part between mercury surface and chart 
record. (And quick cleaning is effected without interfering with adjustment.) 


Specifications and operating data on this line of instruments will be sent you on request. 
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Illustrations show three views of 


Amenican Orifice meters meas- 


\ uring sour gas...McKamie Gas 


‘ Cleaning Company, Magnolia, 


Arkansas. 














THIS ZALLEA STAINLESS STEEL EXPANSION JOINT 


takes 1125°F-cnd thes tt/ 


A large number of these 4-corrugation stainless 
steel expansion joints were recently installed in 
reactor piping in the catalyst section of a buta- 
diene plant. With diameters of 8”, 10” and 12” 
and expansion elements of type 347 stainless steel, 
they are in operation at vapor temperatures up to 
1125° F. and at absolute pressures from 26" vacuum 


to 14.7 psi. Flanges are API ring joint face type. 


We are in a position to fabricate expansion joints 
in sizes from 4" to 30“ diameter of all types of 


100 


stainless steel to withstand temperatures up to 
1800° F. They are also furnished in copper for 
process steam service. We build expansion joints to 
meet practically any condition of pressure, tem- 
perature and corrosion, and solicit inquiries per- 


taining either to standard or special requirements. 





| Code -Craft’.. 
ZALLEA BROTHERS & JOHNSON 


EQUIPMENT FOR THE PROCESS INDUSTRIES 





832 LOCUST ST. * WILMINGTON 99 © DEL. 
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—that only experienced master 
craftsmen and unceasing 
research can provide. 


KEROTEST MANUFACTURING COMPANY 
PITTSBURGH 22, PA. 


VALVES - ACCESSORIES + FITTINGS 
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LOOKS TO THE FUTURE 


Meeting the challenge of a two-ocean war... American 


leadership has built the world’s greatest fighting fleet! 


In 


shipyards building this fleet --- Toledo Pipe Tools are play- 
ing their part in this tremendous war job. The challenge to 
improve pipe threading devices has been constantly before 
Toledo Engineers for nearly half a century. Early success— 
born of sweat and inspiration—brought forth the first of the 
new-principle easy-operating threaders—and these Toledo 
Tools have continued to be the standard of the industry ever 
since! Whatever your needs in pipe tools today ... and to- 


morrow ... specify TOLEDO! 


T ~& 


PRECISION PIPE TOOLS 


Nnbeatable... ADJUSTABLE THREADER! 


The popular TOLEDO No. 1 Plain (shown here) and No. 1A 
Ratchet 1” and 2” threaders designed with receding die 
principle, standard with experienced pipe tool users for years. 
Easy cutting --- produce smooth, standard taper pipe threads. 
Separate dies for each size pip Pe f high speed steel. 


” for dependability and low The Toledo Pipe 
Machine Co., Toledo, Ohio. New York Office, 
No. 2 Rector Street Building. 


Official U.S. Navy Photo 
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A NEW NAME TO REMEMBER 
WHEN YOU THINK OF 


ACID- and 
Alkali-PROOF CEMENTS 








POROSITY LESS THAN 2 OF 1% ¢ HIGH COMPRESSIVE AND TENSILE STRENGTH 
RESISTANT TO ACIDS, ALKALIES AND SOLVENTS ¢ QUICK SETTING ¢ NON-TOXIC 


Dovaisrrz is a resinous cement with important 
mew properties. Unlike most resinous cements it is 
completely stable in storage. You can carry supplies 
on hand ready for use when needed. No vexatious 
delays while orders clear. No costly waste from 
deterioration in storage. And, unlike most resinous 
cements, Durisite is non-toxic. Durisite has no dan- 
gerous effect on the skin. 


Durisite will handle most acids (including hydro- 
fluoric in all concentrations), alkalies of any degree 
of strength, all oils and solvents, at temperatures up 
to 350°-375° F. It will handle strong acids and 
alkalies alternately. Durisite is a cement of unusual 
strength (compressive and tensile strength is ap- 
proximately four times that of silicate-type cements). 
Durisite’s dense, non-porous structure is permanent, 
femaining completely non-absorbent and imperme- 
able even at elevated temperatures. 


Durisite is a quick-setting cement. Brick can be 
laid as fast as the workmen can handle them, course 
upon course, with no danger of the mortar being 
Squeezed out from the lower courses. 


Time proven in extensive laboratory and field 
tests over a period of three years, Durisite is setting 
new records for durability in tough acid-and-alkali- 
proof masonry construction. 
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UuSssSCcO 
ACID BRICK 


Dense, non-porous, and 
non-absorbent body. Ac- 
curately shaped, extremely 
hard and durable. Acid- 
and - corrosion - proof all 
the way through. Avail- 
able in both the 8” and 


9” series of standard sizes 
and shapes. Special sizes 
and shapes on order. 





THE JU. S&S. 
Dept. J, P. O. Box 350 


Please mail me 
on Durisite Cement. 


OTHER U. S. STONEWARE 
ACID-PROOF CEMENTS INCLUDE: 


"Vitric-10""—a quick-setting, chemical- 
hardening sodium silicate cement. Inert to 
all acids (except ete , and solvents. 
Not resistant to alkalies. 
“Super-Vitric"—for use with strong acids 
only. 

“Pre-Mixt"— a silicate-type cement requir- 
ing only the addition of water. 
“Portite"— heat-and-pour sulphur base ce- 
ment, sets in five minutes to a dense, imper- 
— we Suitable for temperatures up 
to 4 


STONEWARE CO. 
Akron, Ohio 


copies of your new Research Bulletin R-5 





Position 





Company ... 





Address 
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INTERMITTERS | § 


FOR TWO TYPES OF 
PRODUCING OIL WELLS 
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Installed in the flow line of a flush 
well, the FISHER INTERMITTER auto- 
matically performs the duty of the 
“switcher”, opening and closing the 
well at predetermined intervals to 
allow the well to flow for any given 
period of time. Saves travel time and 
expense of ‘switcher’ — gives some 
measure of control over gas/oil ratios 
— reduces the tendency toward par- | 
affin formation inthe tubing stringby © determined time cycle to lift the column 






















minimizing ‘‘blow- of fluid to the surface. FISHER INTER- 
thru’’ of gas —fre- MITTERS automatically control with out- 
quently increases the standing dependability the periodic in- 
over-all production for jection of gas to the flow valves in the 


any specific well. tubing string. 


OUTSTANDING FEATURES OF DESIGN inst 


{, Length and frequency of time interval easily and quickly changed. ng 
2, Intermitter pilot simple in design yet dependable in operation. hyd 
3. Pilot and gauges enclosed in weatherproof case — reduces maintenance cost. in 
4, Clock mechanism of highest quality — extremely dependable. nd 


5, Integral mounting and connecting of auxiliary regulators and 
filter greatly simplifies field installations. 

6, Furnished for any well pressures with iron, cast steel or forged 
steel valve bodies, single seated inner valves for tight closure. 


US EUS covganor compass 
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i ail sail HE BECKMAN research staff has had years 


of experience in developing new, better, 
more accurate methods of controlling modern production processes 
through advanced instrumentation. Perhaps this widespread experi- 


tace in solving instrumentation and control problems in many types 
of industry can be of help on your problem. Why not contact us? No 


obligation, of course. 


SOME OF THE BECKMAN DEVELOPMENTS INCLUDE... 








- c 3 Y+ ue 
LSS) a aa 





A bettes method of controlling aviation gaso- 
line refining. When aviation gasoline became 
number one on the war production “musts”, 
ways had to be devised to speed up-and simplify 
control of processes in the giant new 100 octane 
refineries. Working in cooperation with leading 
petroleum scientists, Beckman engineers pro- 
duced in quantity a new routine Infrared Spec- 
trophotometer which today is the key control 
instrument in virtually every one of the modern 
high octane refineries. This instrument has cut 
the time required for the analysis of complex 
hydrocarbon mixtures from many hours to only a 
few minutes, greatly stepping up the efficiency 
and economy of war-paced refinery processes. 
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A better method of controlling Toluene produc- 
tion processes. When Toluene (basic for TNT) 
became another war essential, new processes 


were developed to produce this product on a 
large scale from petroleum. Again there was a 
critical contro! problem, and again the Beckman 
organization provided the answer—this time 
with the Beckman Quartz Spectrophotometer. 


A better method of controlling electronic cir- 
evits. When Radar and other directional and 
depth-finding devices became of critical impor- 
tance, there was a problem of accurately con- 
trolling the complex electronie circuits used. 
Another Beckman development—the Beckman 
Helipot, a new type potentiometer that combines 
both wide range and high sensitivity in one 
extremely compact unit—proved to be the solu- 
tion and is now being supplied in large quanti- 
ties to fill top-priority military needs. 








A better method of controlling Penicillin pro- 
duction. In developing a new secret process for 
the large-scale production of Penicillin, chemical 
engineers found that accurate pH control was 
essential for optimum yield. Knowing the pio- 
neering accomplishments of the Beckman staff 
in advanced instrumentation, they brought their 
problem to the Beckman organization. Result— 
Beckman engineers, from their extensive back- 
ground in pH, developed a special type of flow 
chamber that is now playing a major role in 
today’s stepped-up Penicillin production. 


THESE ARE ONLY TYPICAL OF MANY BECKMAN DEVELOPMENTS 
in instrumentation and control methods for chemical ... mining... food... 
petroleum ... vitamin... paper and other production processes. This vast 
fund of “know-how” for applying science to the control of production 
processes is at your service. Write, outlining your problem. 


BECKMAN 


INSTRUMENTS 


National Technical Laboratories * South Pasadena 24, Cal. 


STRUMENTS CONTROL MODERN INDUSTRIES 
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A Process 
known by the 


IS 





Compantes tt 

















Among the companies 
licensed to use TEXACO’S 


SOLVENT DEWAXING 
PROCESS are: 


The Atlantic Refining Company 

The British American Oil Company 
Limited 

Continental Oil Company 

Gulf Oil Corporation 

Magnolia Petroleum Company 

The Pennzoil Company 

Petrolite Corporation, Ltd. 

Quaker State Oil Refining Corporation 


Shell Development Company and 
Associated Companies 


Sinclair Refining Company 
Socony-Vacuum Oil Company, Inc. 
Standard Oil Company of California 
Sun Oil Company 

Tide Water Associated Oil Company 
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i very fact that so many lead- 
ing oil companies after careful 
investigation have selected Téxaco 
Solvent Dewaxing for the making of 
their quality lubricating oils speaks 
volumes for the superiority of the 
process. 


TEXACO 
DEVELOPMENT 
€ORPOR ATION 


A Subsidiary of The Texas Company 
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BUTLER 


STEEL BUILDINGS 
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Strength in relation to weight. Compactness 
of materials in ocean shipping. Simplicity of 
assembly. Fire-safeness. Mobility i.e., ready 
dismantling and reerection with full salvage. 


These are characteristics of Butler Steel 
Buildings which Butler engineers have been 
refining through 30 years experience in pre- 
fabrication. 


Pictured above is 10 years of progress crowded 
into 3 war years. The drawing in the circle 
compares the conventional trussed roof with 
the new Butler Rigid Frame (trussless) con- 
struction. The large photograph shows how 
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SIMPLIFIED CONSTRUCTION AVAILABLE POSTWAR 


design and construction have been vastly sim- 
plified to better meet war needs, particularly 
the need for extreme compactness and mini- 
mum weight of materials for ocean shipment 
to all World War fronts. 


Postwar the new Butler Rigid Frame (truss- 
less) steel building will be economically 
available for use throughout the oil industry. 


Address all inquiries to: 7464 East 13th St., Kansas City 3, 
Mo., or Ninth & Sixth Ave. S. E., Minneapolis 14, Minn. 


BUTLER MANUFACTURING CO. 
Kansas City 3, Mo. 
Minneapolis 14, Minn. 
Sales Offices in Principal Cities 


IBUTLT 


Galesburg, III. 
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TYPICAL 


CHEMICO 
UNDERTAKINGS 


PLANTS FOR PRODUCTION 
OF 
’ Synthetic Ammonia 
| ig / Synthetic Methanol 


Superphosphate | 
Double Superphosphate ears 
Ammonium Phosphate 

Ammonium Sulphate 


es 
Ammonium Nitrate Of Chemic 
Calcium Nitrate ° 
Alums and 
other heavy 


= 
chemical salts xperience 
PLANTS FOR PRODUCTION 
CONCENTRATION AND Could Be 
Blueprinted 


RECOVERY OF 
laba-la-ldall-lalae Vat: | 
Nitric Acid 
Phosphoric Acid 
Sulphuric Acid | 
...».. they would include most of the important 
eoernare FERTILIZER new developments in the recovery and pro- 
es | duction of sulphuric acid, ammonia, and other 
| UNITS » heavy chemicals. 
| R 
2Z | bi . seal & | Starting from a small group of speciclists late 
«BR aes in 1914, the CHEMICO organization soon be- 
| ABSORPTION AND came the leading designer and constructor of 
| RECOVERY TOWERS acid plants in the United States and had ex- 
| a 4 pet, UF Comet tended its activities into other industrial coun- 
4 tries. In 1934 the technical staff of the Nitrogen 
ae oa : ~ Engineering Corporation. leading experts in 
Nitrogen Fixation, was merged with this or- 
ganization. 








| COMPLETE REFINERY ACID 
PLANTS 


CHEMICO now enjoys a world-wide reputation 
as pioneers in the field of chemical plant de- 
sign. Its acid and ammonia plants are the 
standard throughout the world and their prod- 
ucts are contributing very substantially to the 
present war effort: Whether your acid or heavy 
chemical requirements are moderate or large. 
it will pay you to take advantage of the 30- 
year experience of the CHEMICO organization 
offered without charge or obligation for pre- 
liminary recommendations. 


CHEMICAL CONSTRUCTION CORP. 


Main Office 
30 Rockefeller Plaza, New York 


European Representatives: 
Cyanamid Products, Ltd., Berkhamsted, Herts. 
England 
Cables: Chemiconst, New York 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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X-Ray View | 


OF ALLIS-CHALMERS’ NEW “MAGIC-GRIP” SHEAVE 




















the new “Magic-Grip” costs you nothing extra. 





Fastest mounting and demounting sheave on the market, 











Remove three capscrews from Insert two capscrews in tapped Remove sheave from 
bushing coilar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 
bulging muscles. You just slide 
... smoothly, quickly. I¢ 


— supplied with each sheave— is become levers . . . automaticall 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave o 


shaft. 


Chalmers’ new ““Magic-Grip” frommotor ing on sheave and shaft, Entire unit is costs nothing extra! Send for B6310. 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


Allis-Chalmers Texrope 


-MAGIC-GRIP” 
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+e Four Stages of Filtration (Exclusive feature). The first 

only of two endless filter curtains enters the oil 
bath. The second, “conditioned” by the special 
Staynew Air Jet Cleaners, runs semi-dry and pre- 
vents oil entrainment absolutely. 


2 4 Air Jet Cleaners “‘Condition” Both Curtains (Exclu- 
sive feature). These cleaners remove excess oil 
with entrapped lint, dust, ete., from the first curtain, 
and in the second curtain keep oil accumulation at 

a point where entrainment cannot occur. 


S34 Direction of Curtain Travel is such that air leaves 
clean side always. The Staynew is the only me- 
chanical type air filter with this feature. 


 STAYNEW AUTOMATIC 
We other Ain Filter can yive you these 
10 IMPORTANT FEATURES 














Efficient, Specially Designed Woven Mesh Filtering 
Medium, Wire Cloth Protected (Exclusive feature). 


aig Motor & Drive Mechanism cushion-mounted, silent. 


tr Momentary Contact Switch for testing and checking 
curtain travel and compressed air control. 


+74 Shear Pin in Drive Shaft protects moving parts from 
accidental damage. 


tr Control Mechanism arranged for mounting as in- 
tegral part of filter unit or for remote control. 


Gear and Roller Chain Drive. No belts fo slip. 
ty Nation-wide Service on both motor and controls. 


Highest officiency of any mechanical type automatic filter 
DOLLINGER CORPORATION 


(FORMERLY STAYNEW FILTER CORP.) 


5 CENTRE PARK | ROCHESTER 4, N, Y. 
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now on the production line... 


M Engine. 54%” bore, 6” stroke, 76 hp. 
offers you now. As a result of war born techniques we to 190 hp. at 800 to 1800 rpm. 


have combined our nearly half century of uncompromis- VIKING Gasoline Eight Cylinder 
e ° * ° ° ° Engine. 8” bore, 9” stroke, 345 hp. 
ing quality and precision practices with mass production to 600 hp. at 700 to 1200 rpm. 
procedure. You can now profit from this unbeatable com- 
bination in terms of lower prices, more power per pound 
of weight and less operation and maintenance costs. Illus- 
trated are but four engines from the new Sterling line. 

bore, 61,” stroke, 450 hp. to 1800 hp. 


Tell us what type engine you need and when you want it. at 1000 to 2800 rpm. 


* New power for a new world—that’s what Sterling 1 PETREL Gasoline Six Cylinder 


Engine. 8” bore stroke, 


VIKING Diesel Eight Cylinder Su- 
3 percharged 
220 hp. to 650 hp. at 400 to 1200 rpm. 


ADMIRAL Gasoline Twelve Cylin- 
4G der Supercharged Engine. 6%” 


STERLING ENGINE COMPANY, 1273 NIAGARA STREET, BUFFALO 13, N. Y. 
New York City, 900 Chrysler Bldg. e Washington, D.C.,806 Evans Bldg. «© Chicago, Illinois, 855 Board of Trade Bldg. 


“KEEP BUYING WAR BONDS” 
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Ger this 
QUUK ANSWER CURT 


showing the 


SOMME MEME INSULATION 
for every industrial temperature” 


N°: you Can see at a glance the recom- 
mended material for every temperature 
range, from minus 400° F. to plus 2600° F. 


It’s all on this convenient J-M Chart 
(11% x 18 inches, in color) available for 
your office or plant wall. 


Each material in this J-M group of insu- 
lations is tailor-made to do one special job 
best. And, as part of the Johns-Manville 
Insulation Service, J-M specialists are avail- 
able to help you with present insulation 
problems ...or with those connected with 
future plans. 


By having these insulations applied by 
J-M Technical Service Units or J-M’s own 
construction forces, you will be certain of 
a thorough, speedy and economical instal- 
lation. In this way you can be assured of 

_ Obtaining the utmost in both insulating effi- 
ciency and length of service. 


Write today for your complimentary copy 
of the “QUICK ANSWER CHART.” souns. 
Address: Johns-Manville, 22 East 3 
40th Street, New York 16, N. Y. 





FANRENMETT JM-26 BRICK OR FIREBLOK 
2600 —ies sit-O-CEL SUPER BRICK 
2500 JM L.W. FIRECRETE 
JM-23 BRICK OR FIREBLOK 
J M-20 BRICK OR FIREBLOK 

J M-1620 BRICK OR FIREBLOK 
$iL-O-CEL C-22 BRICK 
INSULATING FILLERS 
SUPEREX 

INSULATING CEMENTS 
SiL-O-CEL 

C-3 CONCRETE 
SiL-O-CEL 
NATURAL BRICK 
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PRE-SHRUNK WOOL FELT - 
HAIR FELT 
ROCK CORK 
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production, and uncompro- 
mising efficiency. Frankly, 
it’s the tailor-made power 
for refinery operations—now 
and for the future. The power 
engineer of your Electric 
Power Company will gladly 
supply the facts pertinent to 


your problem! 


PETROLEUM ELECTRIC eeeay. ASSOCIATION 
4 ; 
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REFINERIES PROFIT TREMENDOUSLY! 


Not a few, but hundreds of refineries, recognize that 
the modern way to operate a refinery is by MODERN 
POWER — UTILITY ELECTRIC POWER —the 
power that affords you every possible advantage in 
this changing world of chemical science, tremendous 





IT’S UTILITY ELECTRIC POWERED REFINERIES THAT 
ARE PRODUCING THEIR WAR QUOTAS, THESE DAYS! 


City, Okich 








24 OF A **READY-WITH-A-RODGERS'' SERIES 





ee Around our she 
the RODGERS 


“For five years now our Rodgers Universal Press has 
been proving that it has the stuff. We’ve strained this 
unit to the extreme, away beyond its intended capacity. 
It’s so adaptable that we’ve even used it in production 
welding, when the job called for pressure on a jig. 


We'd be lost without it.” 


That’s how James L. Nellis, vice president, Choctaw, 
Inc., Memphis, feels about the Rodgers Universal 


Press. It saves time and money, wherever portable 


p we just take 


for granted” 


Pressing bushing into drum— 
photo courtesy Choctaw, Inc., 
Memphis 


pulling, pressing, or lifting power is needed. [If it’s 
a Rodgers, it’s the best in hydraulics. 4 sizes—one for 
your job. For complete information and prices, write 
or wire Rodgers Hydraulic, Inc., 7409 Walker Street, 
St. Louis Park, Minneapolis 16, Minnesota. 


Uses for the RODGERS UNIVERSAL HYDRAULIC PRESS 
Gear Pulling « General Press Work « Jacking Pipe + Erecting - 
Machinery * Relocating Machinery * All-Purpose Jack 


RODGERS HYDRAULIC, Inc. 
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One of the world’s largest Cycling 


plants 


at Erath, La. processes 


LEZ callie Ol ¥f Z 


YCLING is playing an important role in the 
war effort furnishing raw products for 100- 
octane gasoline and synthetic rubber. 
This new plant at Erath, Louisiana, processes a 
proximately 220,000,000 cubic feet of gas daily. 
is estimated that from this quantity of gas about 
16,000 bbl. of liquid products will be recovered, in- 
cluding 3,000 bbl. of butanes and isopentanes. These 
go directly into the manufacture of 100-octane gaso- 
line. 
The wet gas will be delivered to the plant at a 
pressure of 2,500 psi. After compression the residue 
gas will be returned to the formation at pressures of 


4,600 to 4,800 psi. 
The gathering of the gas from 43 wells over 8,000 


Seip 














feet deep and covering 3,000 acres requires an enor- 
mous amount of pipe. And the plant itself operating 
at high pressures requires large quantities of abso- 
lutely dependable pipe and tubing. Hundreds and 
hundreds of tons of various types and sizes of 
NATIONAL Seamless were used. 


Seamless “Walls Without Welds” is pierced from 
solid billets of steel, rolled into one homogeneous unit 
with uniform wall strength throughout. No other 
method of pipe making gives such assurance of all- 
round dependability. 


This new plant at Erath is another of the out- 
standing projects contributing to the war effort, i 
which NATIONAL Pipe and Tubing have been gener- 
ously employed. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Export Company, New York 














ALCO has ample shop space and equip- 
ment... specially designed for plate-work, 
welded, annealed, X-rayed. 

ALCO has an ample force of engineers, 
metallurgists and shopmen...men who 





sign and specify, if desired; or fabricate 
from your drawings and specifications. 








‘When you order pressure vessels or 
‘Nother plate-work from ALCO and 
you want it rush, you will get it rush. 
‘JAnd what is more, you will get it 
RIGHT... every time, from ALCO! 





























Remarkable for Volatile Fluids 


The Marlow is a Self-Priming Centrifugal in which the impeller alone moves the 


liquid—just as in a regular centrifugal. The ability to self-prime does not depend 
on the action of any port, valve, jet, by-pass or other mechanical contrivance. A 
Marlow combines all the advantages of centrifugal pumping with dependable in- 
herent priming and the ability to purge itself of vapor. It handles highly volatile 
fluids as easily as other pumps handle water. Because of its 

simplicity, it is trouble-free. Sizes 50 to 3600 GPM. 


‘ 


| 
ie 
a 
* 
- 


- . 


Mar.ow has just published the first authoritative treatise on self- 


priming centrifugal pumps. It tells, objectively, the superiority of 
the principle employed in Marlows. You should have a copy for your 
technical file. Write—it’s free. MARLow Pumps, RmwGewoop, N. J. 


‘ 


* Engineered by Marlow * 
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FORCED FOR ENDURANCE... 





for Quality 


Wherever flanges are used, % 


ing metallurgical contrAl jegeen, 
and each bears the sym- inten 


© 
» . 
© 
© 
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FITTINGS DIVISION 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 
MILWAUKEE SUBURB 


District Offices: Lincoln Bidg., New York City * Rockefeller Bidg., Cleveland * Peoples Gas Bidg.. Pittsburgh © Sterling Bidg., Houston * Petroleum Bidg., Los Angeles 


TO MARK PROGRESS 




















IMPERIAL 


PRODUCTS 





Great Names 





in Gasoline and 


Lubricating Oils 


GO "ON STREAM” WITH 


FILTROL 


Catalysts and Adsorbents 


Throughout America — in fact, throughout 
the whole world — wherever gasoline and 
lubricating oils are made you will find 
Filtrol Catalysts or Adsorbents played a 
vital part. 








For Filtrol products have a proven com- 
mercial background—a record of perform- 
ance and efficiency that justifies their 
overwhelming leadership. 


Filtrol Catalysts for higher octane gasolines 
i and Filtrol Adsorbents for better lube oils 
give maximum performance. Filtrol products 
s GASOLINE are superior through chemically prepared, 
, natural crystalline montmorillonite structure. 
\ making available scores of acres of internal 
adsorptive surface in every pound of Filtrol 
Catalysts and Adsorbents. 














Write today for new booklets on Filtrol 
Catalysts or Filtrol Adsorbents. 


Autolene 

SS FILTROL CORPORATION 

| : — en : General Offices: 634 S. Spring St., Los Angeles 14, Calif. 
8 os A Plants: Vernon, California, and Jackson, Mississippi 
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|MOTOR OIL 
ES. \ : 


CATALYSTS and ADSORBENTS 
Products of Filtrol Research and Development 
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Looking forward to the use of tubing for an 
ever-wider variety of mechanical uses, the 
large well-equipped laboratories of Babcock 
& Wilcox maintain uninterrupted research. 
Technicians seek constantly to improve pres- 
ent alloys and to discover, if possible, better 
alloys to meet the expected demand. B&W 
Tubing is now available in carbon steels, 
carbon - molybdenum steels, special B&W 
Croloys, NE. and S.A.E. Alloys, stainless and 
corrosion-resistant steels. 

Babcock & Wilcox are in the unique posi- 
tion of being able to supply both Seamless 


Baw 


é SEAMLESS. Complete range of carbon alloy and stainless 


TUBES | 


and Welded Tubing for mechanical uses. To 
the user, this fact has many advantages, not 
the least of which is the impartial recommen- 
dation of experienced engineers who con- 
sider only the right tubing in its application 
to the job at hand without prejudice toward 
any type. 


B&W Tubing can be machined or formed 
into practically any shape; and the present 
range of steels available offers great oppor- 
tunities to designers and engineers in plan- 
ning new mechanical uses. 


of 


steels. Sizes: 2 in. to 854 in. 0.D 
ELECTRIC-Resistance Welded Carbon grades 
Sizes: 34 in. to 4 in. O.D. 


THE BABCOCK & WILCOX TUBE COMPANY 


Seamless Tube Division 
Beaver Falls, Pa. 


Welded Tube Division 
Alliance, Ohio 


TA-1300A 


EL ST ET TT RSI 
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pies, * lia 
ALBaICH 


is designed for direct cc 

unit is made for crude oil pip 
is equipped with Aldrich Pate 
Porcelain Plungers. 


THE ALDRICH PUMP CO. attentown - penn 


Representatives: Birmingham « Bolivar, N. Y. * Boston + Chicago » Cincinnati « Cleveland 
Denver « Detroit « Duluth « Houston « Los Angeles « Pittsburgh « Portland, O 
St. Louis « San Francisco « Seattle « Tulsa 
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AGAINST FUMES, MOISTURE AND CORROSION 


YOU CAN ALWAYS RELY ON PERMITE QUALITY | 


® Permite Ready-Mixed Aluminum Paints 
are designed to meet service conditions 
under which ordinary finishes will not stand 
up. Made of overlapping aluminum flakes, 
99+% pure, and with the several layers of 
flakes cemented tightly together by the ex- 
clusively processed Permite vehicle — Permite 
surfaces are particularly resistant to fumes, 
acids, moisture and other corrosive agents as 
well as to extremes of heat and cold. 


Permite paints are ready-mixed to save the 
waste of labor and material caused by on-the- 
job mixing. They form a brilliant, glass-smooth 
finish and their exceptional leafing quality 
affords greater coverage per gallon. Permite’s 
metallic, armor-like coating gives long-time 
protection — cuts your painting costs. 

For full information on Permite Ready-Mixed 
Aluminum Paints, see your nearest Permite 
distributor or get in touch with us direct. 


a» 


ALUMINUM INDUSTRIES, Inc., Cincinnati 25, Ohio 


PERMITE PAINT DIVISION 


PS | 7 ae 


PERMIT 
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Specify “Hewitt” for synthetic rubber 
quality at its best. Phone the Hewitt 
distributor listed in the Classified 
Section of your telephone directory... 
or write Hewitt Rubber Corporation, 240 
Kensington Avenue, Buffalo 5, New York 
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SMITH METER COMPANY OF 


METERED TRUCK LOADING 


athe 
nr etn 


—— 









Prints Manifolded Ticket 


To Truck Loading Spout an Showing Gallons Delivered 


Self Contained Flow Controller 
Permits use of Large Pump Serv- 
ing Group of Meters — without 
overspeeding any one Meter 


a 






Large Numeral 


<4 Visible Register 








Set Stop Counter 
Valve Handle ~, 


Smith Model S 


ae Rotary Meter 


Slow Closing Automatic 
Set Stop Valve 








Space Saving Angle Strainer 
Quickly and Easily Cleaned 
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‘ Without Spilling Liquid 
i 


From Pump 


Truck Loading Racks 
equipped with meters having automatic set 
stop and ticket printing registers permit 


is lower operating cost and positive control 
of the quantity delivered. Smith meters are 
made in various sizes with equipment and ac- 





truck loading with a minimum of operators. 
One operator can easily load four trucks 
simultaneously without sacrificing accuracy 
or control of the loading operation. The result 
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cessories to suit varying delivery conditions. 
All are built on the simple SMITH ROTARY 
PRINCIPLE, dependable, accurate and fast, the 
design that revolutionized the meter tndustry. 
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Has Strength For High Pressures 


Industrial progress continually calls for hydraulic and 
lubricating systems that operate at ever increasing 
pressures and are capable of withstanding rapid re- 
versals and sharp starting and stopping shocks. Cold 
drawn seamless steel tubing keeps pace with these 
extreme demands, providing the strength of solid 


steel walls, plus such other advantages as smooth 
interior surfaces for free fluid flow; small outside 
diameters for compact assembly; controlled physical 
properties to meet exacting pressure requirements. 
The long experience of Michigan's laboratory is 
available to all users of seamless steel tubing. 


COLD-DRAWN SEAMLESS STEEL TUBING 


AIRCRAFT ¢ MECHANICAL 


PRESSURE ° STRUCTURAL 


MICHIGAN SEAMLESS TUBE COMPANY 


SOUTH LYON 


Awarded Feb. 12, 1943 
First Stor Sept. 9, 1943 
Second Star May 27,1944 
Third Star Dec. 2, 1944 


* MICHIGAN 
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Heat Transfer Equipment 
SYNONYMOUS TERMS PATTERSON-KELLEY ® 


Patterson-Kelley is an engineering as well as a manufacturing organization, designing Con! 
heat transfer units of many types to customers’ requirements. We bring to the prob- 


lem of heat transfer a thorough understanding of its underlying principles. 


If your designs with specifications are available, we will be pleased to quote. However, 


if the equipment is only in the planning stage, the benefits of our experience in 





.. thermal or mechanical design are yours for the asking. 


PATTERSON -KELL 


Main Office and Factory 116 WARREN STREET, EAST STROUDSBURG, PA. anyone. 


BOSTON 16, 96-A Huntington Avenve - MEW YORK 17, 101 Park Avenwe + PHILADELPHIA 3, 1700 Welnut Street + CHICAGO 4, Railway Exchange Building 






20 


Representatives in All Principal Cities 





3-PK-5 
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CARBON has Jow heat transfer properties. Graphite has high. Paradoxi- 
cally .. . because they are one and the same element! We manufacture 
both forms .. . as well as “Karbate” material which is either one made 
impervious to fluid seepage. 

The paradox makes possible widely diversified uses of carbon and 
graphite. Built-up carbon furnace linings, for example, insulate outer fur- 
nace walls, while keeping their strength and shape at the highest tem- 
























- ; 3 
jer el peratures encountered. In contrast, graphite chill molds for furnace 
“over-runs” cool metals quickly without cracking or sticking, and save 
ie shop time, materials and mess. 
. inane 
High or Low In “Karbate” heat exchangers, high heat transfer goes hand-in-hand 


with resistance to practically all corrosive chemicals . .. plus strength 
and dimensional stability. 

These and many other chemical, metallurgical or textile industry ap- 
plications of “National” carbon and graphite and “Karbate’’ specialty 
products depend on their sometimes paradoxical but always broad com- 
bination of useful properties. Inquiries are invited. 


KEEP YOUR EYE ON THE INFANTRY...THE DOUGHBOY DOES IT! 


Se 


Heat Transf« 


Resistant to 
Thermal Shocl 


Easy to 
Fabricate 


Electrical 
Conductivity 


No Deformation 
t High Temperature 


Not Wet by 
Molten Metal 


BAR OF veer? 


Carbon. — hite or 


“Karbate’ materials. of course! The adiiesd we aide “National” and * ‘Karbate” discinguiiel peel of National Carbon Compaiy, Inc. 
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“This Dodge has been driven abovt 
425,000 miles, and is still going practi- 
cally night and day hauling buttermilk 
to the local milk-drying plant, where 
it’s processed for shipment overseas,” 
writes Joe E. Patton of Albert Lea, 
Minnesota. 


“This work demands being on time all 
the time, and this truck has given me 
top record. Am I glad I’ve had a Job- 
Rated truck during this war! 


“T’ve other trucks, but this Dodge has 


TUNE IN MAJOR BOWES, CBS, THURSDAY, 9 P.M. E.W.T, 


Keep Doinn 


Ww 


LERS 


i DEPENDABLE Service | 


Ena 


TRUCKS 








ARE 

















BUY WAR BONDS 





done the best job at the lowest cost, and 
I hope and believe it will carry on for 
another 300,000 miles!’’ 


If YOU wamt this kid of long and 
economical service—let your Dodge 
dealer take care of your trucks! 
Depend on the ‘‘kmow-how”’ of his 
expert mechamics, on readily avail- 
able factory-engmeered parts. Make 
your Dodge dealer’s shop your 
“truck headquarters!” 


NEW TRUCKS AVAILABLE 


| OTolole(-mr-weolURi elite Mal MRL E-Lale Wan do) al au) lot ce 
Tale itaalhe-ic Mel 0F-labdhal:\-Wnielat-5\-)abal- 1 mUl\- ent -1- 
ifolamdal-Mule label le) oli at- hate 


Save you money! 


Wzele ham @lelele|-mel--hict 
truck to fit you 


DODGE DIVISION, CHRYSLER CORPORATION 


DODGE W6-Zuted TRUCKS 


HELPING MIGHTILY TO WIN THE WARI 
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Because ia 
They Resist 
HC] 
and 


INCOR 


HASTELLOY Alloys are used in Aviation 


nasre.oy suey tnineotateee — (gasoline Isomerization Plants 





® Isomerization of light petroleum fractions with 
an aluminum chloride catalyst is an important 
part of the aviation gasoline program. But the HASTELLOY ALtoys 
highly corrosive hydrochloric acid and chlorides Offer All These Advantages: 
formed in the process attack most metals rapidly, Ate Stas ae mainte 
Q . — . Resistance to hydrochloric acid, co 

ecg po wig of vessels, piping, pumps, and or hot, dilute or concentrated. 

HASTELLOY Nickel-Base alloys are the only mate- . Resistance to sulfuric acid, cold or 
rials that have proven satisfactory in this extremely mat, Panay ee Cena 
corrosive service. Large reaction vessels are lined . Resistance to oxidizing agents such 
with HASTELLOY sheet; valves, pump parts, and as ferric chloride and wet chlorine. 
piping are made of HASTELLOY alloys. 

HASTELLOY Alloys are available in many forms ingjs menage: end enenbnen. 
and are fabricated into a wide variety of chemical 
processing equipment. From the whole range of - Variety of forms—castings, welding 
alloys produced by Haynes Stellite Company, our ei + oe Sabricater 
engineers can help you select the right one for - 
the job, whether the problem is corrosion, heat, 
wear, or abrasion. Write for further information. 


. Resistance to abrasion and wear. 


*Not in HASTELLOY Alloy D 











BUY UNITED STATES WAR BONDS AND STAMPS 








HAYNES STELLITE COMPANY 


ASTELLOY Unit of Union Carbide and Carbon Corporation 
TRADE-MARK CC) 


General Office and Works, Kokomo, Ind. 
Chicago—Cleveland—Detroit—Houston—Los Angeles—New York—San Francisco—Tulsa 


HIGH-STRENGTH NICKEL-BASE ALLOYS FOR CORROSION RESISTANCE 


The word “Hastelloy"’ is a registered trade-mark of Haynes Stellite Company. 
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HOUSANDS of excessive pres- 

sure systems operating under 
300 F depend on. Edward Fig. 158 
globe hydraulic valves for fast, 
certain shut-off or accurate pres- 
sure control. 

The seat and swivel needle disk 
are made of EValloy, Edward's 
own development in abrasion re- 
sisting stainless steel. The inside 
screw construction, the extra deep 
stuffing box and the special gland 
and packing nut design lengthen 
packing life and prevent leakage 
along the stem. Streamlined body 














contours permit free flow at high 
velocities with low pressure drop. 

These—and other—specific 
advantages of Edward Fig. 158 
valves add up to savings in main- 
tenance time and replacement 
parts. For information on valves 
in the Edward line write for 
Edward BETTER VALVES Catalog 
No. 101. 


Corresponding ball check valves, Fig. 160, with same 
ratings, also available. 





DIMENSIONAL DETAILS OF EDWARD Fig. 158 and 160 HYDRAULIC VALVES 


For power, petroleum, chemical process, marine, techno- 
logical or general industrial service 
Rating 6000 lb at 125 F 
Globe type, screwed or socket welding ends 





SIZE 


Ld 
MY 


? 
3g 


yy" 3" Digg 1Yy" 114” -_" 





End to End, Fig. 158 and 160 | 334 


334 


3% | 4%15% | 6%| 7%\| 9 





Center to Top Open, Fig. 158 | 84 


84 


8144 | 9% | 10%| 13% |14%| 18 





Handwheel Diameter, Fig. 158 | 53¢ 


5% 


5% | 6% | 8144|10% |10%| 11% 





Weight—lbs, Fig. 158 3% 


3M 


4% | 7 12 22 37 62 














Weight—lbs, Fig. 160 1% 


1% 























2%) 4%| 7%| 13% 11934} 40 





THE EDWARD VALVE & MFG. CO., INC., 1492 W. 145th Street 
East Chicago, Indiana 


EDWARD &/ VALVES @ 
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CRACKING CATALYST 
_ Made by Cyanamid 


Cyanamid is now manufacturing at Fort 
Worth, Texas, AEROCAT* Synthetic 
Fluid Cracking Catalyst Grades F and G. 
These grades are made to specifications 
developed by Universal Oil Products 
Company. The strategic location of 
Cyanamid’s Synthetic Fluid Cracking 
Catalyst production assures prompt, eco- 
nomical delivery of AEROCAT to the 


major part of the refining industry. 


manufacture, extensive technical facilities 
combined with modern large scale pro- 
duction capacity assure refiners of a 
reliable, uniform quality source of 
supply. 

Also, in order to assist refiners to get 
the proper grade of catalyst to meet the 
conditions prevailing in each plant, the 
Cyanamid technical service 


staff is available for consul- 


U. 0. P. TYPE SYNTHETIC 


Bluid 


CRACKING CATALYST 


Cyanamid’s long experience in catalyst _ tation. 
*Trade-mark of American Cyanamid & Chemical Corporation denoting cracking catalyst of its manufacture. 


When Performance Counts...Call on Cyanamid 


YANAM |) o_o 


merican Cyanamid Company) 


30 ROCKEFELLER PLAZA + NEW YORK 20, N. Yj 
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b helps reduce 
pumping station 
maintenance 
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Farrel speed increasing 








units are available in 






47 standard sizes with 





speed ratios ranging 
from 1!/4:1 to 12:1. If 


higher ratios are re- 






quired, units using two 






sets of gears can be 





supplied with a ratio 





range from 12:1 to 40:1. 
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The gears in a Farrel Speed Increaser have continuous 
herringbone teeth, generated with utmost 7 by the famous 
Farrel-Sykes process. The Backbone formed by the juncture of the 
two helices gives the gears extra strength and load-carrying capacity 
for continuous round-the-clock operation. 

Superior gear design, however, is only one of the features that- 
enable Farrel type SI units to give dependable, trouble-free service 
for many years with little or no maintenance. 

Shafts are large for the power to be transmitted, giving added 
stiffness and guarding against. bending and torsional deflection 
under peak torque variations. They are ground to close tolerances 
and carefully mounted in precision sleeve bearings. A rigid, double- 
walled housing maintains precise alignment of rotating parts. 
Further protection is given by a self-contained circulating oil sys- 
tem, providing pressure lubrication of bearings and spray lubrica- 
tion of gears. 


For detailed information, send for descriptive bulletin. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. e BUFFALO, N. Y. 

Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 

Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles 


OIL FIELD REPRESENTATIVES 
Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa, Okla. 
Vv. W. Osborne, 702 M & M Building, Houston 2, Texas 
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ODERN engineering design of castings often 
calls for a material that combines structural 
versatility and economy with a broad range of 
physical properties. After extensive study, Lebanon 
Steel Foundry developed such a material in 
Circle Q 205—a Nickel . .. Chromium . .. Molyb- 
denum alloy. 


Outstanding characteristic of Lebanon Circle 
@® 205 is its adaptability to wide modification of 
physical properties through heat treatment. It 
can, in many instances, be used as an alternate for 
materials of higher alloy content and, where it is 
so used, WPB approval may be facilitated. 


One important application of Circle Q 205 is 
its low temperature properties. 


The broad possibilities of Circle Q 205 make it 
worth considering wherever service conditions 
indicate low alloy steel castings. The type of heat 
treatment suited to requirements is best deter- 
mined through consultation with Lebanon metal- 
lurgists and foundry engineers. Write today for 
free new bulletin describing Circle (D 205 and 
showing typical applications. 


LEBANON STEEL rounpay Ear LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cuamorre) METHOD 


LEBANON CIRCLE ® 205 SPECIFIED MINIMUM PHYSICAL PROPERTIES 
lebanon 
Designation 
@® 205 (A) Normalized and Drawn 


© 205 (A1) | 100,000 
——- 


| 
| 


Normalized and Drawn 
© 205 (B) 


© 205 (C) || 120,000 


105,000 | Normalized, Quenched and Drawn 


100,000 Normalized, Quenched and Drawn 


® 205 () || 150,000 | 125,000 Normalized, Quenched and Drawn 


lebanon ALLOY AND STEEL Castings 
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DRILL PIPE 





. SQUARE KELLY 


"INSTANT PACK-OFF 
SAROUND ANY DRILL 
STRING MEMBER 





At a pull on the control valve the tough, re- 
silient rubber packing unit of the Hydril Type 
“R” Blowout Preventer instantly packs off 
around the square kelly, drill collar, drill pipe, 
casing, or tubing. 


This one blowout preventer gives you com- 
plete protection against blowout hazards from 
the start of drilling to completion of the well 
without change of cellar connections, even 
when running casing. For instance, the No. 4 
size for use with 133%” casing will pass any 
tool that can be used in this size casing, yet 
it will pack off securely around any drill string 
member down to 442” O.D., including the 
44" square kelly. Then, by installing an 
interchangeable packing unit and back-up 
bushing, the blowout preventer can be used 
to run tubing as small as 2%%”’ without dis- 
turbing any part of the hook up. 


HYDRIL TYPE ‘R’ 
BLOWOUT PREVENTER 


Write for complete engineering data on 
Hydril Blowout Preventers. Meanwhile, look 
on page 1373 of your 1944 Composite Catalog 
for detailed, illustrated facts. 


HYDRIL 


W HYDRIL COMPANY © 714 WEST OLYMPIC BLVD. e LOS ANGELES 15, CALIF, 























HYORIL F712 
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@ At every step in manufacture, 
Quality is the watchword at 
Lunkenheimer . . . 


Quality you can see in every line 
of a Lunkenheimer valve . . . plus 
built-in quality that reveals itself in 
top performance and longer serv- 
ice life when these finer-made 
valves are put to work. 





ESTABLISHED 1862 


THE LUNKENHEIMER= 


—= QUALITY’ = 
CINCINNATI 14, OHIO. U.S.A. 


RK 13 CHICAGOS 
BOSTON 10 PHILADELPHIA 7 


— 
322 HUDSON ST. NEW YORK 13, N. Y. 


EXPORT DEPT. 315 
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RULES SUPREME 


PRODUCTION OF... 





@ Fig. 16— Bronze 
“RENEWO”" GLOBE 


@ Fig. 2125 — 125-lb 
S. P. Bronze Gate, Dou- 
ble Disc, Rising Stem 




















Simplicity of design, correct pro- 


portions and perfect balance of 
all parts, reduce maintenance costs 
to a very minimum. 


On every industrial front, Lunken- 
heimer Valves are proving their 
exceptional staying qualities. 


A Lunkenheimer Distributor is loca- 
ted near you, ready at all times to 
assist with your maintenance 
and operating problems. 


IN 

























Wheland A-300 — —_ a? ss 
Rotary Wheland i Wheland HP-11000-AB 
E-7000_ | Slush Pump 
Swivel 


As a service to Operators using Wheland Equipment, 
Jones G Laughlin Supply Company will maintain Stocks of Repair Parts 
at strategically located store points. 


aa DRILLING 








IN COLLABORATION 


- With Leading American ‘Research & Engineering_ 
Organisations, whose facilities are now available 
tous, we can place the newest developments in 

‘Refinery ‘Practice at your disposal. 


CATALYTIC & THERMAL CRACKING 
ALKYLATION 
ELECTRICAL 8 SOLVENT DEWAXING 
WAX DE-OILING 
FURFURAL REFINING 
CONTINUOUS CHARCOAL ADSORPTION 


Sole British Representatives for the 
MILLARD PORTABLE HEATER 


Head Wrightson Processes Lid. 


20 BUCKINGHAM GATE LONDON S.W.1. . 
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With his wooden ploughshare and lumbering oxen primitive man toiled in the fields. His reward 
was at its best a meagre livelihood, at its worst, famine. There was never an abundance of the 
fruitful things of the earth. 


Science and the machine magnify the individual effort and multiply the yield. Thus it is that the 
tractor symbolises the new era of agriculture, when no man shall toil excessively and no one 
should starve. 


He TED Behind these visible manifestations of knowledge and progress lie the painstaking and laborious 
ttl research which has produced steels of special qualities to withstand extreme stress and of great 
\ endurance. ‘The food of man depends on the high standard of materials produced by the 
COMPANIES LTD metallurgists and to them man owes his existence as never before in the history of the world. 


THE UNITED STEEL COMPANIES LIMITED 


STEEL, PEECH & TOZER, SHEFFIELD APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 
SAMUEL FOX & CO. LTD., SHEFFIELD WORKINGTON IRON & STEEL CO., WORKINGTON UNITED COKE & CHEMICALS CO. LTD. 
UNITED STRIP & BAR MILLS, SHEFFIELD THE SHEFFIELD COAL CO. LTD. THOS. BUTLIN &'CO., WELLINGBOROUGH 


@ U-.S.P. 27 
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WYANDOTTE CHEMICALS CORPORATION 











Oue of the worlds 
great wraducers of 





SODA ASH CALCIUM CHLORIDE AROMATIC INTERMEDIATES 
CAUSTIC SODA CHLORINE DRY ICE 
BICARBONATE OF SODA HYDROGEN 


Other Organic and 
CALCIUM CARBONATE SODIUM ZINCATES Inorganic Chemicals 


VITAL TO VICTORY TODAY— ready to work for a greater tomorrow 


hz) Wyandotte 


WYANDOTTE CHEMICALS CORPORATION - © MICHIGAN ALKA‘: DIVISION . WYANDOTTE, MICHIGAN 
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Where Fire 
Hazards Are 
Toughest 















This oil reclamation plant is just one of 9 huge rooms protected by a single Cardox System 


Cardox Fire Extinguishing Systems 
Give New Protection Scope 
with POUNDS or TONS of Carbon Dioxide 


Inexpensive carbon dioxide is widely 
recognized as the fastest non- 
damaging fire extinguishing agent. 
Through Cardox methods of control 
and engineered application, carbon 
dioxide is melted instantly ... in 
vounds for small fires, in tons for large 
ones . . . to give new protection 
against a wide variety of indoor and 
outdoor hazards, 


Effective Coverage 
for One Hazard or Many 


The enhanced extinguishing perform- 
ance of Cardox engineered applica- 
tions of carbon dioxide for effective 
coverage of one hazard or many is 
due to a combination of basic factors: 
From 4 to 125 tons of Cardox CO, 
... Stored at 0°F and 300 p.s.i. in a 
single storage unit . . . is readily 
available for mass application at high 
rate, and for total, flooding (when 
necessary) of large areas, with ample 
reserve for new emergencies. It has 
uniform extinguishing characteristics 
regardless of plant or atmospheric 





conditions. It provides high CO, 
“snow” yield for increased cooling 
effect upon fire zone and combustible. 
This heavy CO, snow yield also pro- 
vides effective projection through 
relatively great distance . . . even 
outdoors through strong winds. 

On the basis of this enhanced per- 
formance, Cardox Fire Extinguishing 
Systems have been given many of 
Industry’s toughest peace-time and 
war-time fire protection assignments. 

Bulletin 2335 should be in the files 
of everyone responsible for fire pro- 
tection in industry. Ask for a free 
copy today on company letterhead. 


CARDOX CORPORATION 
BELL BUILDING © CHICAGO 1, ILLINOIS 
New York ¢ Boston «+ Washington 
Detroit « Cleveland « Atlanta « Pittsburgh 
San Francisco ¢ Los Angeles + Seattle 





Cardox CO2 is supplied 
instantly in pounds or 
tons from a single Stor- 
age Unit containing 500 

to 125 tons at 


controlledlow tempera- 
ture af 0°F and 300p.s.i. 
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& IS NOW virtually certain that immediately 


after the war competition will be severe. 
Consumers will demand improved quality 
in petroleum products. To meet all these 
overall market characteristics, M. W. Kellogg 
has already undertaken projects for the mod- 
ernization of existing refineries to achieve 
specific objectives. 


Ll. With manufacturing costs lower than those 
for his prewar gasoline, one Kellogg customer 
will increase his gasoline to 80-85 octane with 
less than 1 c.c. of lead. 














>. Another Kellogg customer, whose distil- 
lates already meet postwar quality require- 








Has Them All 





modern refining. 


catalytic-cracking. 








best reference. 
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FACTS... About 


Postwar Refinery Economics 


ments, will produce 20% more of these profit- 





able vroducts—20% less of unprofitable 





residual oils— with no increase in the total re- 





fining cost of finished products. 





ow LABORATORIES — fully equipped and staffed — 
devoted exclusively to chemical engineering and 


+ O n ly process development. 
° %e 24-HOUR-A-DAY PILOT PLANTS — 17 refining 
Kellogg Service processes operating continuously—providing ac- 


curate data for commercial scale application. 


EERING DATA 
. embracing both 
ion of Kellogg- 


% EXCLUSIVE CHEMICAL ENGIN 
— Conti 1 iled . 


on y Pp " 
pilot plant runs and the operat 
built refineries. Data extends from beginning of 


%e PROCESS ENGINEERS — Specialists who have 
continuously made major contributions to oil re- 
fining development, for more than 20 years . . 
currently exemplified by their work on fluid ¥& 


ye MECHANICAL ENGINEERS — Kellogg 


tions—worth hundreds of millions—are their 





‘These specific objectives of our customers 
are not inspired by the realm of theory.The 
process concepts to achieve them are com- 
mercially practical — proven in the Kellogg 
‘‘pilot”’ refinery and now being finally en- 
gineered. Such projects, already under way, 
are a measure of the competitive ‘‘plus’’ 
that an M. W. Kellogg job can give to any 
refiner. . . regardless.of the size of his oper- 
ation. 


THE Mi. W. Kettoee Company 








oe METALLURGICAL LABORATORY — Establishes 
continuous check of specifications ... creates new 
techniques for the fabrication of refining equip- 
ment. 

* PERMANENT CONSTRUCTION CREWS—Geared 
to function all over the world on single units or 
multiphase refineries . . . team-experience cuts 
costs, speeds construction. 

% OPERATING STAFFS — Specialists at placing new 
units “on stream” . . . training of refiner’s own 
operating crews. 

oe LICENSING SERVICE—Licenses available through 

Kellogg as Li or li ing agent for all 
types of refining processes. 

ECONOMICS CONSULTATION — Offers oil com- 
panies the opportunity to have their overall oper- 
ations reviewed and evaluated by per- 
sonnel with authoritative and extended 
experience in the field of petroleum eco- 

= nomics and management. 




















installa- 


205 Breadway, New York 7, W. Y. © Jersey City, W. 1. © 609 Grand Ave., Les Angeies, Calif. © Philtower Blég., Tulsa, Okla. * 402 Espersen Building, Nowston 2, Texas © Stone House, Bishopszate, Londen, EC2 
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WONTINUOUS BALANCE” is a new principle in pyrometry. 

It makes the Brown ElectroniK Potentiometer an outstand- 

ing advance in instrumentation — probably the greatest step - 
forward in several decades. 


In this advanced potentiometer controller, the “Continuous 
Balance” unit supplants the galvanometer used in conventional 


mechanical-type potentiometers employing a periodic or cyclic 
mechanism. 


The Brown ElectroniK Potentiometer Air-o-Line Controller provides 
the ideal synchronization of measurement and control. 


What “Continuous Balance” does for measurement — “Air-o-Line 
Control” does for fuel modulation, being capable of infinite fine- 


ness in fuel valve adjustment. (Diagram shows a typical example.) 
BROWN ELECTRONIK 
POTENTIOMETER CONTROLLER 


BROWN 
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REFINERY PROCESSES |" 


in the Petroleum industry ingenious instrumentation is character- 
istically Brown — difficult measurement and process control prob- 
lems which must be solved to increase quality and throughput are 


VAPOR LINE —_. 










































































































































an interesting challenge to Brown engineers. 


Their recommendations are based on the thorough knowledge of 
your process requirements in the application of ElectroniK Poten- | 
tiometers, Flow Meters, Thermometers, Air-o-Line Controllers, 
Pressure and Vacuum Gauges, Liquid Leve! Gauges, and New- 


Matic Remote Transmission Systems. 


Write for Catalogs, THE BROWN INSTRUMENT COMPANY, a 
division of Minneapolis-Honeywell Regulator Company, 4488 
Wayne Avenue, Philadelphia 44, Pa. Offices in all principal cities. 
119 Peter Street, Toronto, Canada — Wadsworth Road, Perivale, 


Middlesex, England — Nybrokajen 7, Stockholm, Sweden. 




















Superheater Outlet 
Air Heater Outlet 
Outlet Vapors 

| vapor Feeds 





rage & 


Standard Oil Co. 
Sinclair 
Union Oil Co. 
Continental Oil Co. 


Skelly Oil Co. 





POTENTIOMETERS 
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OPERATE ON CONTINUOUS BALANCE PRINCIPLE 





PARTIAL? LIST OF USERS 


Humble Oil & Refining Co. | 


Arabian American Oil Co. 
























IN THE 
MAKING 






REG. U. S. PAT. OFF, 


Today, Humble laboratories are perform- 
ing miracles in the development of Rust-Ban 
products to meet urgent war needs. There is 
a Rust-Ban protective coating for practically 
everything — from the heaviest structural 
steel jobs, down to minute precision parts. 


Global war constantly presents new problems to our research chemists. In solving 
these problems they are creating new and improved Rust-Ban products to serve you 
with even greater efficiency after the war. 


For more information consult your nearest Rust-Ban marketer. 


RUST-BAN is sold by: Colonial Beacon Oil Co., New York City, Standard Oil Co. of Pennsylvania, Philadelphia, Pa., 
Standard Oil Co. of New Jersey, New York City, Standard Oil Co. of Louisiana, New Orleans, La., Humble Oil & 
Refining Co., Houston, Texas, The Carter Oil Company, Tulsa, Okla., Standard Oil Company (Ky.), Louisville, Ky., 
Gilmore Oil Company, Los Angeles, Cal., Standard Oil Company (Ohio), Cleveland, Ohio, Penola Inc., Pittsburgh, 
Pa., and Imperial Oil Ltd., Toronto, Canada. 


RUST-BAN—First Line of Defense Against Rust 
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HAMER PLUG VALVES 


Positive and Permanent 
closing under all conditions 
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QUADRAFOS* is Cyanamid’s 


practical solution to a wide range of prob- 
lems in mud conditioning. QUADRAFOS 
(Sodium Tetra Phosphate), renders in- 
active such harmful materials as calcium 
and magnesium compounds, and con- 
trols the strength and rate of gel forma- 
tion caused by dispersion, heat or salt 
water...saving costly damage and delays. 


AEROFLO* is especially designed 


to solve drilling mud viscosity problems 
in deep wells and under difficult condi- 
tions. Used in suitable amounts, it in- 


“GENERAL” 


creases the effectiveness of phosphates 
in salt cut muds, in muds that do not 
respond to regular chemical treatment, 
and where high temperatures cause rapid 
thickening of phosphate treated mud. 
AEROFLO will normally keep the gel 
strength of drilling mud at a low value 
++. is neutral in reaction . . . without 
pronounced acid of basic properties. 

QUADRAFOS and AEROFLO are manu- 
factured by carefully controlled methods 
to meet large tonnage requirements, 
backed by Cyanamid’s extensive research 
and technical service facilities. 


For technical assistance and complete information write, phone or wire American 
Cyanamid & Chemical Corporation, 229 Shell Bldg., Houston, Texas, or Azusa, California, 


When Performance Counts... Call on Cyanamid 


Ail: 
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(A UNIT OF AMERICAN CYANAMID COMPANY) 
30 ROCKEFELLER PLAZA + NEW YORK 20, 
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QUADRAFOS and {AEROFLO 
are available for immediate 
delivery from stocks kept by 
many Drilling Mud Chemi- 
cal Distributing Houses in all 
principal Oil Well Drilling 
Centers in the United States. 

t AMERICAN CYANAMID & 

CHEMICAL CORPORATION 
(Manufacturer and Selling Agent) 
+ RUMFORD CHEMICAL WORKS 

(Manufacturer) 
+ AMERICAN CYANAMID & 


CHEMICAL CORPORATION 
(Selling Agent) 








*Trade-mark Reg, 


NEW YORK 
THE OIL AND ‘GAS JOURNAL 








we wtarpreesscg 


os» 














T takes good men to build cross-country 
pipe lines at any time, but the construc- 
tion of the Canol, Big Inch, Little Inch, 
Tennessee Gas Transmission and other war- 
urgent lines have been real epics of man’s 
triumph over cold, snow, mud and moun- 
tains. It takes good machines, too, and 
Trackson Tractor Equipment was used on all 
these important projects . . . PIPE LAYERS 
to lift, lower, carry, bend and cradle pipe; 
ANGLEFILLERS to backfill, level and spread; 
TRAXCAVATORS to clear and grade the 
right-of-way. These multipurpose machines, 
powered by “Caterpillar” track-type tractors, 
are helping maintain these vital lines. 
Your TRACKSON-“Caterpillar” dealer will 
; _, give you the complete story or 

S write TRACKSON COMPANY, 
Milwaukee 1, Wisconsin, 

Address Department OG-35. 
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How to Ride Herd 
on 3 Miles 
of Twisting Steel 


THE RIGHT BALANCE between weight on bit, table speed, mud 
pressure and drill pipe torque means everything in drilling 
straight hole. If you’re off on any one of these important drill- 
ing factors, chances are the bit will take a side trip every time! 


YOU CAN GET THIS BALANCE so easily and accu- 
rately with the Martin-Decker “Sealtite” Drilling 
Control that—once you've used it—you won’t want 
to drill without it. The “Sealtite” puts right before 
the driller the information he needs to dril! faster, 
straighter, more efficiently. It enables him to syn- 
chronize his weights, speeds, mud pressures and 
torque to smooth and economical operation. 


COMPLETELY UNITIZED 
THE “SEALTITE” has in one compact steel case a 
temperature corrected, direct reading Weight In- 
dicator, illuminated for easy night reading and 
equipped with supersensitive vernier mechanism . . . 
a “Sealtite’ Mud Pump Gauge . . . a Torque Gauge 
. . and a Tachometer—all with capacities to handle 


20,000 foot wells. In addition, a three-pen recorder 
simultaneously charts weight, mud pressure and 
torque for future reference. 


You don’t need a master mechanic to install the 
“Sealtite” either. It is a factory filled, calibrated 
and sealed—tight—and requires only simple con- 
nections. When you're ready to move, the dia- 
phragm units remain connected to the instrument, 
eliminating priming and adjusting on the next loca- 
tion! It’s simple, trouble-free—but its accuracy is 
proven the world over. 


So, for maximum efficient control of your drill 
string, find out more about the “Sealtite’” advan- 
tages by contacting your nearest Martin-Decker 
representative today. Or write direct for full details! 


DECKER CORP. 


LONG BEACH, CALIFORNIA 


A. gee ct QUIS? O87, BAK 3 F1LE toe C 


nee ROLEER SIT COMPANY HOUSTON 
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® Protection of the engine against runaway and 
against abusive operation beyond efficient maxi- 
mum torque is only part of a good governor’s job. 

Pierce Flyball Governors give that protection— 
dependably and unfailingly. 

But Pierce Governors also provide the sensitive, 
quickly responsive compensation for load varia- 
tion that is required to hold engines at a steady, 
constant speed. By employment of the time-proved 
centrifugal principle, Pierce Governors respond— 
even from no load to full load or vice versa—with 
almost imperceptible lag. 

Pierce Flyball Governors are precision instru- 








ments, built by the world’s largest governor manu- 
facturer—and used as original equipment on many 
of the finest gasoline and diesel engines. They often 
outlast the engines themselves without adjustment 
or servicing. Specify Pierce Governors on the new 
equipment you buy—write for the Pierce catalog 
if your present equipment is not Pierce-governed. 


THE PIERCE GOVERNOR COMPANY, INC. 
1659 OHIO AVENUE © ANDERSON, INDIANA 
Manufacturers of Pierce Precision Governors and Sisson Automatic Chokes 
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A Rather Nice 
Example of 


BALANCE 
AND DRIVE! 








A stroboscopic photograph of a golfer’s swing.— Courfesy A. G. Spalding & Bros. 


In 1944, the total crude oil production of The Pure Oil Company was the 
largest in the Company's history. In 1944, when 
America’s need for the products of petroleum was 
the greatest ever, Pure Oil contributed to a closer 


balance between wartime demand and supply. 





Be sure with Pure 





THE PURE OIL COMPANY, CHICAGO 1, U.S. A. 
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®A complete job... construction and 


erection from the ground up... that’s 


our business. We have the experience 
--. years of it... the trained personnel 
. - . the most modern equipment... 
and an enviable record of performance 
... all combining to insure the utmost 


in satisfaction. In addition, our manu- 
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facturing division can supply any of 
the usual or out of the ordinary plant 
equipment that may be desired .. . 
fabricated in accordance with your 
most exacting specifications. 

You'll find it to your advantage to 
ask Graver for estimates on your next 
construction job. 


Construction Division 


GRAVER JANK & MFG. CO. NC. 


4811-51 Tod Ave., East Chicago, Ind. 
NEW YORK PHILADELPHIA CATASAUQUA, PA. CHICAGO TULSA 
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350 Std. CFM 


Pellet teat. be 


20 Std. CFM 150 Std. CFM 





Met air fro mpretter con 
Air cools in lines te atmospheric tem. teins 13.75 /he. wane cape 
perature 85°F. condensing more weter = /hr. liquid weter 
2.857 /hr. water veper 
AS /hr. liquid water 200 Fer vA {iree elt) 
at 100% /sq. in. gage 
in pneumatic instruments ond 
fools pales some of the 
weter vapor'ls reme 


Compressor Inlet 
200 CFM cir 85°F. & 70°F. dewpoint 
13.7% /he. water veper 
0* /hr. liquid weter 


MECHANICAL Air cooled by afterceoler to 

SEPARATOR 90°F. condensing some moisture 
3.3* /hr. water vaper 
10.42 /he. liquid water 








10.42 /hr. liquid water 
eliminated from system 


Air dried to- 40°F. dewpoint con- 
tains .01* /hr. water vapor, O7 /hr. 
liquid weter, so no chance for 
condensation even when atmos 
pheric temperature drops severely 











COMPRESSED AIR... 
BY THE OUNCE OR BY THE TON 


LECTRODRYERS catch the vaporous water which after- 
coolers, separators and filters let slip by. Where you need truly 
DRY compressed air, ask our engineers for help PirtspurcH 
LECTRODRYER CORPORATION, 325 32nd St., Pittsburgh 30, Pa. 
WZ 
“a — 


= = LECTRODRYERS DRY WITH 
Pe ~ 
Yi IW\ ACTIVATED ALUMINA 


riot FSB eS RR CB 


CTRODRY 


CORPORATION 





THE OIL 





Nu 


GIN 





ARCH 31, 1945 








Photo courtesy Schlumberger Well Surveying | Corp. Hycar parts courtesy Murray Rubber. 


CHLUMBERGER engineers 
were justifiably pleased when 
they developed a new quick change 
connection for use with the single 
power cable that operates all their 
different well surveying instru- 
ments. What had formerly been a 
tedious job—removing the cable 
from one instrument and attaching 
it to another—became a matter of 
minutes. 


But it wasn’t quite that simple. 
The new connector had to be in- 
sulated. The first synthetic material 
tried absorbed water, which seri- 
ously affected the performance of 
the instrument. Another synthetic 
rubber was tried, but it had poor 
insulating properties. Then a spe- 
cial electrically resistant compound 


of one of the many Hycar synthetic 
rubbers was tested—and filled the 
bill. It stood up perfectly under the 
high temperatures and other severe 
operating conditions usually en- 
countered in oil wells. Schlum- 
berger then standardized on Hycar 
parts and the connector troubles 
were over. 

This is another demonstration 
of the versatility of Hycar synthetic 
rubbers. They offer all the impor- 
tant properties shown in the box at 
the right—in a wide variety of com- 
binations, each one of which can 
be designed to do a specific job. 


Let Hycar do a job for you. Ask 
for parts made of Hycar. Test them 
in your own applications—difficult 
or routine. Learn for yourself that 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Hycar can reduce operating cost by 
reducing shutdowns. 


FREE—Write department K-3 for your 
copy of “Everywhere in Industry”, the 
new booklet describing Hycar’s char- 
acteristics, with full technical data. Hycar 
Chemical Company, Akron 8, Obio. 





WHAT HYCAR DOES 
IN OIL FIELD APPLICATIONS 


1. Resists oil and gas—even under high 
pressures ond temperatures. 


2. Resists action of abrasive-laden fluid 
under high pressure and at high velocity. 

3. Wears at slow rate even under worst 
conditions. 

4. Makes a positive, leak-proof seal, even 
after a long period of service. 

5. Provides high elasticity. 

6. Gives high tensile strength. 


7. Has minimum tendency fo cold flow and 
compression set. 
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N EARLY three hundred thousand miles of 
steel pipe lines! They are the arteries through which 
flow America's 9a and oil... life blood to attain Vic- 
tory...and Peace. 


But even that great mileage is not enough. More 
pipe lines building. America requires quick, 
sure transport f natural gas and oil in abund- 
ance and to spare--to manuf itions, to fuel 
ships, trains and planes, to supply men and machines 
at the fronts...to supply the needs of wat and © 
peace as well. 


Thousands of miles of Youngstown Electric Weld 
line pipe are rendering satisfactory performance in 
service--thousands of miles yet to be made wil 
render the same service for you. i 
from 6% inches O.D. to 20 inc 

closely controlled during every step 0 

Each length is hydrostatically tested --each lot is 
physically tested--each piece carefully inspected-- 
to meet known field requirements. 


When you plan your next pipe line, WE invite you 
to get in touch with us, to enable our Engineering 
and Metallurgical stafis to consider your individua 
problems and e ndations accordingly. 
Then the Youngstown Electric Weld Pipe you order, 
designed for that individual line, will meet your 

toughest needs--dep dably, 42 to your iu 
satisfaction. ify Youngstown 
Electric eld line pipe- 


THE 
YOUNGSTOWN SHEET AND TUBE COMPANY 


VN, OHIO 
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He 1s now one of the 400 
He is no longer the “black sheep” of the 


gasoline family. His foul odor is gone. 
The “cure”—Unisol Treatment— gave him 


his refined air. 


The Unisol process effectively removes 


mercaptans from gasoline. 







1D) Petroleum Process Pioneers 
For All Refiners 


Universal Oil Products Co. 
Chicago 4, Ill., U.S.A. 


The Refiners Institute of Petroleum Technology 
Copyright 1945, Universal Oil Products Co. 
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The 12-fan, 24-cell “Double-Flow” 
pictured above is one of two installed 
at this plant during its war expansion. 

Pearl Harbor gave the government 
grave concern over what predicament our 
western defenses would be thrown into 
should the Japs succeed in putting any 
large percentage of our West Coast 
refining capacity out of service. There 
MUST be a ready supply of FIGHTIN’ 
FUEL, a large-volume source in which 
efficiency and reliability were paramount 
throughout. The result — this great Utah 
plant which, from a daily charge of 
15,000 bbl. of Wyoming crude, obtains 
5,200 bbl. of 100-130 aviation gasoline 
— a remarkable yield. It is a high credit 
to be entrusted with the water cooling 
requirements. 
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lw MARLEY DOUBLE-FLOW COOLING TOWER 
at Utah Oil & Refining Co., Salt Lake City 


ee e one of scores serving the nation’s NEW and 


EXPANDED REFINERIES 


Far the greater part of the water cooling load 
in producing FIGHTIN’ FUEL for our planes, 
tanks and PT boats is carried by MARLEY 
DOUBLE-FLOWS ... more than a million gallons 
per minute in refineries alone ...and nearly 
double that capacity in other essential services 
... all installed since 1938 when this “new 
departure” in cooling towers was introduced. It 
has led the entire field by ever-greater margins 
each year since 1940. Why such immediate 
and overwhelming preference for this patented 
design? Why is this cooling tower chosen 


whenever dependability and exacting perform- 
ance are decisive? 


Marley BULLETIN 700-A reveals the reasons 
and the record. Write for a copy today! 


Offices in Major Cities e Factories: Stockton, Calif., and K. C., K. 


—— : 
SEE OUR DATA ¢oo0 Li eG 7 OW 5 

an Lew 
REFINERY CATALOG ; 


THE MARLEY COMPANY, INC. 
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Problem Children tamed 


tee its Process Division, The Davison Chemical 


Corporation offers cooperation in solving specific prob- 
lems in Process Engineering . . . providing the staff of 
engineers to work out problems as they arise . . . while 
your own staff or another outside organization handles 


other divisions of the overall job. 


The Process Division functions as a designer and 


supplier of special equipment to meet specific needs. 












Two examples are discussed in the Bulletins illustrated . . . 
These bulletins cover their subjects completely . . . are 


informative and enlightening. Write for them. 


Bulletin 301 . . . INBRT GAS FOR 
BLANKETING, PURGING, AND PROCESS. 


Bulletin 201 ... SILICA GEL ADSORPTIVE 
DEHYDRATORS FOR COMPRESSED GASES. 





AL CORPORATION 


BALTIMORE-3, MD. 


THE DAVISON CHE 


Fogust tough (omit 
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Different-type : High- Latest 


car lining pressure car 


or coating control construction 


























SPECIAL CARS— 


for Particular Passengers 





One of your new products — or some chem- Planning Now 

ical used in your plant — may be a tough with Tomorrow's Leaders 

traveler, never before shipped in bulk and Even though your new product or 

demanding special protection. pathn comeay Som = 
laboratory stage, General American 

General American engineers can build the Cctiy. <shinalntn eedernartamaet vices 


now. Keeping pace with your prog- 

ress, we will plan the new tank car 

just as we have designed dozens of tank with every feature needed for safe, 
ical ia 

cars for unusual, equally hard-to-handle economical transportation. 


Call or write our general of fices—135 
South LaSalle St., Chicago 90, Ill. 


tank car for its safe, efficient transportation, 


liquids or gases. Call on us. 


ENERAL AMERICAN TRANSPORTATION 


liders and Operators of Specialized Railroad Freight Cars * Bulk Liquid Storage Terminals %* Pressure Vessels and other 
elded Equipment * Aerocoach Motor Coaches * Process Equipment of all kinds * Fruit and Vegetable Precooling Service 
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Accurate Laboratory Apparatus 


The Refinery Supply Company de- 
signs, manufactures and distributes 
Laboratory Apparatus, Gas Testing 
Equipment, Gasoline Testing Appa- 
ratus and Oil Testing Instruments 
identified by the trade marks 
AC-ME and R.S. 


Besides items carried under the 
above names, other scientific 
equipment and materials, made by 
leading manufacturers, are always 
carried in stock. 







Bureau of 
Mines Type 


Compact 
Sturdy 


DEW POINT TESTER 


Determines dew point of gases under conditions of pressure as 
they are found to exist. Designed primarily for use in connection 
with high pressure gas transmission lines. Standard Range 0 to 
600 p.s.i. High Pressure Range 0 to 2,500 p.s.i. 








AC-ME Improved 
GRAVITY BALANCE 


Determines the specific gravity of gas, 
under the various conditions found both 
in the field and in the laboratory. Gives 
dependable results on Wet Gas as well 
as on Dry Natural Gas and Artificial 
Gas. Accurate results can be checked 
to within 3 points in the fourth place. 


Write for bulletin, Petroleum Gas Testing Apparatus, No. 30 


THE REFINERY 








and Scientific Instruments 


AC-ME RECORDING 
GRAVITOMETER 
This instrument accurately records the 
changing gravity of gas and automat- 
ically corrects for variation in baro- 
metric pressure and temperature. 


aces? 


The instrument does not contain rotating 
parts thereby eliminating a major source 
of wear. Sturdy construction and sim- 
plicity of operation contribute to accu- 
rate: operation with a minimum of main- 
tenance, 
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MOISTURE TESTER 


Determines the moisture content of the vapors of propane and 
other gases. Can also be used to determine the water concen- 
tration in liquid propane. Determines relative humidities over 
a comparatively wide range. Pressure gauge has a range of 
0 to 200 pounds. 
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Whether for field, plant or 





laboratory use The Refinery 
Supply Company’s TESTING 
EQUIPMENT quickly and ac- 
curately provides the de- 


sired information. 








SUPPLY CO. 


Main Office and Plant 


621 E. 4th Street 


Branch Office — 1309 Capitol Ave. 


TULSA 3, OKLAHOMA 


Fiouston 2, Texas - sa 


Ph. 4-8144, L.D. 581 
Ph. Fairfax 5814 
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fo Miracle Derivatives 





j a During the past thirty years 
Cooper-Bessemer has furnished many 
of the Pure Oil Company's engines 
and compressors. This compressor 
station in their Toledo refinery illus- 
trates the latest in a “jump by jump” 
record of progress in engine and 
compressor development — and it’s 
still going on. 


b Latest Cooper-Bessemer instal- 
lation at the Pure Oil Company's 
Refinery consists of seven modern 
Type G-MV's totaling 3200 com- 
pressor horsepower, compressing air 
and gas for the production of 
toluene. Five of the seven G-MV's 
are shown in the top photograph 
above. 





Automatic speed control as de- 
veloped by Cooper-Bessemer main- 
tains a discharge pressure that is re- 
markably constant. In the view at 
right showing the operating end of 
one of the above G-MV’s, the control 
mechanism is clearly shown. Flow 
rate, torque, time cycle, or other de- 
sired functions may also be auto- 
matically controlled. 


MOUNT VERNON P 


by Cooper- -Besse emer 


Suston, Dallas, Greggton, Pampa and 
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TULSA 1, OKLAHOMA 
Pes EXPORT OFFICE: Room 1940, 30 Rockefeller Plaza 
iad NEW YORK CITY 20, NEW YORK 


TULSA BOILER & MACHINERY CO. 
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Our Experience 


includes: 


Alkylation, 
Polymerization 
and Isomerization 








Reforming, 
Thermal Cracking 
and 

Catalytic Cracking 


Skimming, 

Vapor Recovery, 

Hydrogen Sulfide 
and 

Sulphur Removal, 
Treating, Utilities 
and Auxiliaries 





Crude Stabilization, 
Crude Desalting, 

Gas Compression 

and Absorption, 
Gasoline Stabilization, 
Recycling and 

Gas Lift 





Fluid Catalytic Cracking Plant basically designed by 
Universal Oil Products Company. We engineered and 
constructed the first unit of this type to go on stream. 














Erginccring and (onstruction Pivision | \ \ 
JONES & LAUGHLIN‘SUPPLY COMPANY 
TULSA, OKLAHOMA earl 














——— 


. Absolutely dust and weather tight. 


. Heavier gauge steel than ordinary corrugated 
buildings. 


. Can be erected faster and without any skilled 
help. 











100% portable and salvabie—only new ports 
required in re-erection cre foundation bolts. 


. More flexible; position of windows and doors 
can be changed at will. 





You can’t buy better oil industry housing . . . from the standpoint Houses . . . Tool Houses . . . Meter Houses .. . Machine Shops 
of strength, durability, safety, comfort and economy... than . . » Gasoline Stations . . . Bunk Houses .. . Mess Halls . . . Mis- 
Parkersburg’s patented STEELOX construction. Delivered in sections cellaneous Housing. 
with interlocking joints making weather and dust-tight connections, 


and with all accessories for immediate assembling, STEELOX Buildings THE PARKERSBURG RIG & REELC 0. 


are quickly erected without skilled labor. 
: : p ‘0 PARKERSBURG & OCS PRODUCTS 
Your Parkersburg Representative will welcome the opportunity to KERSBUyT GENERAL OFFICES, PARKERSBURG, W VA. 


discuss your building problems. Call him when your housing requirements PA ie Seyite. % 
include: Pump Stations .. . Refinery Buildings . . . Bulk Stations ery se peepee ig Mi atttaciee 
. . « Booster Stations ... Dock and Wharf Buildings . . . Gate veer Dalles - Houston - Les Angeles - Tulsa 

jew or 





PARKERS BU RG 























How ONE Parkhill-Wade Development 
Solved TWO Entirely Different Problems 
in Modern Gas Plant Operations! 


From a number of Parkhill-Wade developments in 
gas processing have come many of the solutions to 
today’s rapidly changing conditions in the war- 
paced recovery and handling of natural gas and 
the lighter hydrocarbons... 


For Example: Nearly 16 years ago in a large high 
pressure plant in Louisiana, Henry N. Wade engineered 
and introduced—for the first time—two-stage weathering 
of the fat oil stream. In this instance, the purpose of two- 
stage weathering was primarily to save compressor horse- 
power in bringing the weathered gas back up to line 
pressure. 


And ten years later, when the demand arose for high 
butane-extraction, this same weathering process was am- 
plified in newly-designed plants to insure higher recovery 
of butane! By increasing the number of stages to three or 
four, and passing the weathered gases from each stage 











Courkbell ana Wade 


CONSULTING ENGINEERS in MID-CONTINENT and MOUNTAIN 
STATES TO THE STEARNS-ROGER MANUFACTURING CO. 
UNION NATIONAL BANK BUILDING 

HOUSTON 2, TEXAS °* 


MARCH 31, 1945 


through reabsorbers, the amount of butane lost in the 
weathered gases was definitely reduced ... 


Thus, one new Parkhill-Wade development made to meet 
a specific condition was adapted to meet entirely new 
and different conditions as they arose—through the ex- 
tensive engineering ability and experience found in the 
Parkhill-Wade organization. 


Perhaps new conditions have brought new problems to 
your gas handling operations—problems that are already 
being studied by Parkhill-Wade engineers. We will be 
glad to consult with you on your requirements, and outline 
some of the important gas handling techniques pioneered 
by this company to help you increase the efficiency and 
economy of your gas plant and pipeline operations. 
* 


Parkhill-Wade engineers and designs systems of all kinds for proc- 
essing natural gas and the lighter hydrocarbons. We will be glad to 
make r dati or work with you toward solution of special 
engineering problems. Write, briefly outlining your requirements. 








Cork -Wade 


CONSULTING AND CONSTRUCTION ENGINEERS 
FOR CALIFORNIA AND THE FAR EASTERN STATES 
1625 SOUTH ALAMEDA STREET 
LOS ANGELES 21, CALIFORNIA 





One of many contactors for avia- 
tion gasoline production. Each is 8 
ft dia. x 22 ft long x 3%” thick, weighs 
35,000 Ib. 


One of four catalyst chambers b 
for a petroleum refinery. Each o 
weighs 56,000 Ib, is 13 ft dia. x 
ft long. Shell plate is 1” thick. 


’ 4 SN 
‘ - 42% SERS 
, eh 


+ 


A 70,000 galion butane storage tank, measuring 13 ft dia. x 80 ft long. At right — a stabilizer tower, 6 ft dia. x 80 ft long. 
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PENBERTHY 


“ALL IRON”’ 


LIQUID LEVEL GAGES unas Sectional Buildings 
GIVE ECONOMICAL PROTECTION 








To Your Valuable Equipment 











Body made from a special high 
strength alloy iron, shanks alloy steel 
and trim stainless steel. Extra heavy 
construction throughout, automatic 
and positive shut-off if glass breaks, 
heavy duty stuffing boxes. Conform 
with A.P.I.—A.8.M.E. requirements. 
The “‘All Iron” is one of the complete 
line.of Penberthy gages that meet 
every liquid level gage requirement. 


Presa! 
PENBERTHY INJECTOR CO. 


DETROIT wncec Onc aRio 


ws NEW 2,0n wines 

























Interior and Exterior 
of Allied Steel Building 


versbus The Latest 
Fach of Development In @ Low First Cost 


lia.x4 Compact, Easily Operated 
thick. Winches — Tops In Quality @ Low Maintenance 


Small and compact, this winch is excep- 
et So @ Fireproof 
tionally easy to operate and very efficient. <« We 


Two speed ratios permit handling heavy Pd & ro? 
loads at slow speeds and light loads at a‘ ce ee 

high speeds. Perfect control is assured © 

for raising load. When lowering lead, 
control is secured by a single shoe hand @ Permanent or Portable 
brake that has sufficient capacity to hold 
full load. Full rated load is 4000 Ibs., 
but each winch is tested at factory by’ 
applying a load of approximately 6000 Ibs. 


vn onenae | ALLIED STEEL PRODUCTS CORP. 


TWE AMERICAN COACH & BODY CO. 
9307 WOODLAND AVE. AT B. 93RD “4 1407 No. Peoria Tulsa, Okla. . 


CLEVELAND 4, OHIO 





@ Weather Tight 


Nearly 100% Salvage 
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This Valve will 
help you out of 
“Tight Spots” 


We don’t say that steam lines wil] rupture in your 
plant—but should that happen it would mean a serious 
loss in time and production. You can insure yourself 
against that possibility by installing the GOLDEN- 
ANDERSON Triple Acting Non Return Valve illus- 
trated here. It’s designed to prevent burst steam lines 
by automatically cutting in the boiler at the instant 
boiler pressure equals line header pressure . . . and to 
isolate or cut off the flow of steam whenever boiler 
pressure falls below line header pressure. Further, this 
valve stops the flow of steam from the boiler in case 
line header pressure drops suddenly. 


Complete information ... operating and construc- 
tion diagrams plus full descriptions ... on this and 
all GOLDEN-ANDERSON Specialty Valves is con- 
tained in our catalog. Write for your copy. 


1029 FULTON BLDG. 
GOLDEN-ANDERSON Valve Specialty Co., Pittsburgh, Pa. 

















Manufacturers of Oil Field Cordage 
for Many Years 


DOUBLE the PROTECTION 


AGAINST HAND INJURY 


1, NAPPED INNER LINING cushions hands, more 
comfortable, no rubber-to-skin contact. Easy on 
and off. Fabric reinforces rubber against cuts, 
snags, tears. 


2. HEAVY RUBBER COATING is thoroughly 





Distributors stocks at principal points 


Write us for booklet “CARE SAVES ROPE” 


and W.P.B. Conservation Literature rg Ae for Men end Women. Available tough leading 


ST. LOUIS CORDAGE MILLS de 7 Lbsiclored 


11th & Lafayette Streets, St. Louis, Mo. a ieiene 
“YOU CAN'T BUY MORE DEPENDABLE BRANDS” é2acc sks RUBBER GLOVES 
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INAL 


FISHER 
Automatic Controllers 


TUBE-TURNS 


Tees, Reducers, Flanges 
and Welding Caps 


NATIONAL 


Pipe and Steel Tubes 


CHASE 


“Antimonial Admiralty” 
CONDENSER TUBES 


Eyply Headara foc te 


VINSON ot (0 








TULSA 


DALLAS . AMARILLO * ODESSA 
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Extra Long Taper 
of the new 


RIiFLaIb 
LonGriP 
Pipe Reamer 







means 
safe, easy 
reaming of 
burr only 





@ It cuts the burr out clean as a whistle— but it 
doesn’t gouge, thin or split the pipe. Quick 
~easy feather-light strokes, ‘no effort at, all. 
“The trick is in the extra long taper —it saves 
you work and pipe. Complete with ratchet 
handle— or you may buy reamer unit alone 
for use in your Rimaip No.00R threader han- 
dle. War demand exceeds our vastly increased 
output — we’re doing our best to make deliv- 
eries to your Supply House. Keen asking. 


Reamer unit fits No. 
OOR ratchet threader 
bandle. 








WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
















LOADING RACKS 
WITH 


EVERLASTING VALVES 


Handling gasoline on refinery 
loading racks, these EVERLAST- 
ING valves reduce lay-over time 
on scarce transportation equipment 
for three reasons. 


1. There’s no time lost turning slow- 
acting valve handwheels. EVER- 
LASTING valves open wide to full- 
pipe-size flow—or close to a drop-tight 
seal—INSTANTLY. An easy short- 
stroke push on the valve lever and 
loading starts at full pressure. A pull 
of the valve lever and the tank car 
is ready to roll. 


2. Unimpeded by valve discs or 
other interior obstructions, these 
straight-through-flow valves load tank 
cars at maximum pipeline capacity. No 
pressure losses—with EVERLASTING 
valves! 


3. The self-lapping action of the 
valve disc on its seat, every time an 
EVERLASTING valve is opened or 
closed, maintains the drop-tight seal 
during a long life. This eliminates 
time lost for frequent maintenance. 
Thousands of these gasoline service 
valves have been loading tank cars 
for years without maintenance shut- 
down or trouble of any kind. 





Type No. 1000 
Screwed-All sizes %” to 
6". (Flanged-All sizes 1” 
to 6.) For pressure to 
250 Ibs. Other types for 
pressures to 600 Ibs. 


*"Y'es, these days of pressing demands 
/upor production =and transportation 
equipment likewise demand fime-sav- 
ing, dependable, economical valves. 
That’s why more and more engineers 
are specifying more and more EVER- 
LASTING valves! 


Write for our Bulletin today—you'll 
be EVERLASTING-ly glad you did! 





Everlasting 
Valves 


Jor everlasting protection 
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FLUID CATALYTIC 


DOWNFLOW 


CRACKING 


PRECIPITATOR 









PRODUCTS 


REACTOR 


CATALYST 
STORAGE 
TANKS 








Cost per gallon of Gasoline (of comparable Octane) is the only true measure of the overall 
efficiency of a cracking process. 


Octanes (as high as 99.8 Research)—Charges (as heavy as 90% at 1065°F.)—“Onstream” (as long 
as 6 months) are operating accomplishments which classify FLUID CATALYTIC “DOWNFLOW” 
CRACKING as the most economic method for producing HIGH OCTANE MOTOR GASOLINE. 

Reprints of the technical description and advantages et al (presented at the November 1944 meeting of the 


of this improved catalyst flow, titled “IMPROVED FLUID A.I.Ch.E.) are available on request. Address Foster 
PROCESS FOR CATALYTIC CRACKING” by E.V. Murphree Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


FosTER |W) WHereiterR 








“Octane Independence’ 























Octane competition is no problem to a refiner using FLUID CATALYTIC CRACKING. 
Performance records covering a wide variety of operating procedure represent substantial proof, 
that a “FLUID” unit can place a refiner in that desirable manufacturing position of being able to 
meet any competitive Octane situation. 


Foster Wheeler Corporation 
165 Broadway, New York 6, N. Y. 
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IDEAL Hotary Draw Works 


























THE NATIONAL SUPPLY COMPANY): 
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IDEAL concensee EXPANDERS 


TUBE 


Designed for REFINERS 

Be. 254 Ideal Tube STEAMSHIPS 
Expanders specially de- . POWER PLANTS 
signed for expanding tubes in : HEATING PLANTS 
Condensers, Heat Exchangers and CHEMICAL PLANTS 
similar units. 

They are precision made of special alloy 
steel,carefully heat treated for uniform hard- 
ness and service. 

Write for Revised Page 61 for details. 


The Gustav Wiedeke Company 


DAYTON 1, OHIO =: U.S.A. 








Available in widest range 
of sizes, from %" to 
6” LP.S. 


For operating pressures 
up to 5 pounds. 





Unusually low in current 
consumption. 








For all voltages and fre- 
quencies, A.C. or D.C. 


Quiet, positive and 
trouble-free operation. 


INDUSTRY'S FIRST CHOICE SINCE °31 


General Controls’ K-3B is a versatile magnetic gas 
valve. It has a wide acceptance for use in controlling 
gas to heat-treating ovens, boilers, furnaces, and 
similar industrial installations. Write for Catalog 52 
for full description specifications. 


BIRD-AF os || GENERAL |e CONTROLS 

‘smite = tian ee aa 801 ALLEN AVENUE = GLENDALE 1, CALIF. 

PL : v2 BRANCHES: Boston, New York, Philadelphia, Cleveland, Detroit, 
Atlanta, Denver, Chicago; Dallas and San Frdnciseg 
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OB THE 
CONTROL OF FLOWING WELLS 











No. 20 1945 DE 


GAS LIFT INSTALLATION 
SIMPLIFIED BY NEW OTIS 
TYPE “L” PERFORATOR 


COMPLETE OPERATION DONE UNDER PRESSURE 
WITH ORDINARY STEEL MEASURING LINE 
WITHOUT MOVING TUBING OR KILLING WELL 


Equipping a well for gas lift now requires only a few hours’ time. 
No longer is it necessary to pull the tubing to install jet collars or flow 
valves. Instead, the Otis Tubing Perforator is used to drive inserts 
containing orifices of a desired size through the tubing walls and to 
securely lock them in place. The complete operation is done under 
pressure on an ordinary steel measuring line in much the same man- 
ner as a bottom hole choke is run and set. 


i 
1 


ACTUAL PHOTOGRAPHS 
OF PERFORATED SECTION 


ail 










Section showing outside view of insert in 
Note lack of distortion of tubing and the p ( 
of the insert within the clean cut hole, 


NO EXPLOSIVES USED 


Operated on an ordinary steel meas- 
uring line, the New Otis Perforator is 
basically of the same design as used 
successfully by Otis for the past sev- 
eral years. It is mechanical in opera- 
tion—no explosives are used. Perfora- 
tions can be made at any depth in the 
tubing string. A new tubing coupling 
finder eliminates any risk of attempt- 


INSERT SECURELY LOCKED 


The orifice insert is slightly tapered 
so that the hole punched into the tubing 
is expanded as the insert is driven to 
its ultimate position, which is gx” be- 
yond the inside diameter of the-tubing. 
This permits the inside perimeter of 
the hole punched in the tubing to shrink 
back of the insert, locking it against 
backward movement. The taper, of 


Section showing inside view. Note that in: 

driven 1/32” beyond inside diameter of the 

allow the tubing to shrink or contract back of 
insert and to lock it securely in place. 








ing to perforate in tubing upset or 
coupling. 


With the use of tubing jars, a small, 
hardened steel insert containing an ori- 
fice is driven through the tubing walls. 
The size of the orifices ranges from 3” 
to dz” in diameter. If a greater capac- 
ity is desired than will pass the largest 
insert, more than one may be used, or 
the insert can be eliminated altogether 
and an orifice of sufficient size punched 


course, prevents forward movement of 
the insert. So securely is the insert 
locked in place that 5000 p.s.i. pressure 
differential across the insert in either 
direction will not force it from its seat 
or cause it to leak. 


To provide this perforating service 
to the industry, Otis Pressure Control, 
Inc., maintains at strategic points a 
fleet of highly mobile trucks fully 
equipped and manned with highly 





directly through the tubing. trained crews. that the tubing is still perfectly round and 


opening. 


OTIS PRESSURE CONTROL, IN(| 


DALLAS, TEXAS 


Section showing the tubing bore at the insert. | 











insert. 
d and 


WILSON SUPPLY COMPANY 


IN( 1412 MAURY ST., HOUSTON, TEXAS 
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N. matter the requirement, there's a 
Westcott Iron Body Valve designed for the 
purpose. And ALL Westcott Valves have these 
important features: Quick, sure opening and 
closing . . . Repackable under pressure when 
wide open or'closed . . . V-V packing, self-ad- 
justing to pressure ... Positive Wedging for 


closure... Renewable seat.rings available. 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 
EXPORT DIVISION 
30 Rockefeller Plaza New York City, N. Y. 
Representatives 
MEXICO - ARGENTINA - ENGLAND - TRINIDAD BRAZIL 
































Featuring Miss Jane Rarnuolph, Motion Picture star, 
who is “Miss Mission’? in Mission’s new series of 
natural color advertisements. 


T:. manufacture of Mission Piston 


Rods is controlled by a most rigid 


system of inspection all the way from 
the raw material to the finished prod- 
uct. Extremely accurate scientific in- 
struments and gages in the hands of 
engineers, metallurgists, and inspec- 
tors maintain Mission’s exacting stand- 
ards of precision at every stage of 


manufacture. 























Photograph by 
Robert Yarnall Richie 


Holding resolutely to high standards 

accounts for the unexcelled reputation 

of Mission Piston Rods for uniformly 

high strength and long-wearing quali- 

ties. It accounts for the reputation for 

dependability of all Mission products. 
e * 


ee 





MISSION FLUID END PISTONS give you 
extra long service because of the extremely 
long, trouble-free piston rubber life. These 
rubbers are usually giving good service 
long after ordinary pistons have worn out, 
due to: 1. the combination of tough rubber 
compound and advanced design; 2. the 
large wiping surface and positive seal, as- 
suring longer life for rubbers. Other ad- 


vantages accruing from this principle are 


longer liner life, more fluid per stroke, and 
more hole per hour. 


Replaceable rubbers reduce piston re- 
newal cost. When after a long uninter- 
rupted run, the rubbers are finally worn 
out, the piston is renewed at much less 
than its original cost by simply installing 
new piston rubbers on the old body. These 
rubbers are easily replaced at the rig 
without removing the piston from the rod. 





Ld | 
un A Ission 


Mission Slush Pump Valves @ Mission Slush Pump 
Pistons @ Mission Slush Pump Piston Rods @ Mission 
Slush Pump Gland Packings @ Mission Rotary Slips 
@ Mission Valveless Swabs @ Mission Plug Valves. 


HUMBLE ROAD 


MANUFACTURING CO. 


HOUSTON, TEXAS 


Export Office, Room 1636, 30 Rockefeller Plaza, New York 20, N.Y. 
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Where OVE Us go Awde 


| t- costly . . . the way those pesky 

BTU's keep trying to sneak off the 
job. For example: one pair of bare, 
10-inch flanges at 350° F. can waste 
a ton of coal a year. 


Carey Industrial Insulations keep 
BTU’s where they belong . . . on the 
job. Carey makes a broad line of 

asbestos, magnesia and rockwool 
Warehouse stocks of the broad wears af h k 
Corey Une provide ‘setvice insulations . . . in forms that make 
regardless of job location. either ordinary or tricky jobs fast, 
economical, dependable and efficient. 





NATIONWIDE DISTRIBUTION— TRAINED ERECTION AND SERVICE 


crews “moke sure” the job is 
done right. 


Put your insulation problems up to 
Carey Insulation Engineers. They're 
ready to help you with expert guid- 
ance based on more than 70 years 
experience in industrial insulation. 
Consult your nearest Carey branch 
CAREY INSULATION ENGINEER- or write direct. BROAD LINE FROM ONE SOURCE. 
ING SERVICE makes available No need to compromise with 


the knowledge and experi- desired results. You get the 
ence of leading authorities. right insulation for the job. 





THE PHILIP CAREY MANUFACTURING CO. 
LOCKLAND, CINCINNATI 15, OHIO 


IN CANADA: THE PHILIP CAREY CO., LTD. 
OFFICE AND FACTORY: LENNOXVILLE, P. Q. 





i : 
Coreyduct ° industrial Insulations . Rock Wool Insulation . Asbestos Shingles and Siding a Asphalt Shingles and Roofings 
Built-up Roofing « Roof Coatings and Cements © Waterproofing Materials . Asphalt Tile Flooring o Pipeline Felt 
Expansion Joint « Asbestos Wallboard and Sheathing e Corrugated Asbestos Roofing and Siding + Miami-Carey Bathroom Cabinets and Accessories 
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PENBERTHY 


SUMP PUMPS 










\ 
LOOK MOM, NO HANDS! 














LOOK MOM, NO FEET! 


“LOOK MOM, 
TEETH! 











ea 
7) 





Used wherever seepage 
water accumulates, the 
Penberthy Automatic 








Tises o Electric Sump Pump and in 
te ) = . . : 
the Penberthy Automatic f 
Drainer (water or steam a 
operated) have demonstrated their uc 
superiority in this service. Simple and la 
rugged design—copper and bronze con- 
struction throughout. ta 











PEN 


Canadian Plan 
DETROIT, MICH. WINDSOR, ONTARIO 








Ths is no joke. To Mom it is serious. And to you also 
“no teeth” is an important matter, if you use pressure gauges. 
Now you can get Certified Gauges with the new, patented 
Helicoid Movement and that means no teeth to wear out. 

After serving in the Navy for several years, Certified 
Gauges are now available to industry for prompt delivery. 


fe 
If you ve had gauge trouble due to movements wearing out - 

or getting sticky, investigate Certified. Try one on some really 
tough sorvige- See for yourself how much longer they wear GEOPHYSICAL £ 
and remain accurate. Ask the man who uses them. TRANSFORMERS ww 
Only Certified Gauges are made with the Helicoid : " . P 
f. d G d Sealed against sub-tropical humid- a 
Movement. All Certifie auges are guaranteed accurate ity . . . “Sextuplex Shielding”, - 


to within 2 of 1%. Send for catalog today. improved uniformity, minimum size hi 
‘ and weight, plug-in terminal block. 
Also available with terminal lugs. 


GEOPHONE CABLE 
GOTT WATER CANS 







e A U G E BURGESS BATTERIES 


CORNELL-DUBILIER 
CONDENSERS 


AND INSTRUMENT CORP. 
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TO SHUT IN 
Gas Wells with 


EXTREME 
PRESSURES 


USE 


ROBINSON 


HIGH 
PRESSURE 
THREE-IN-ONE 
PACKERS 


One of the outstand- 
ing qualities of this 
famous Robinson prod- 
uct is the unusually 
large expansion ob- 
tained by using dovu- 
ble or triple lengths of 
rubber, the lower one 
telescoping the one 
above. 


In addition, the per- 
forations above the 
rubber permit this 
packer to be run in 
against enormous gas 
pressures, tending to 
equalize the pressure 
above and below the 
rubber. 


Other trouble-saving 
features of the Rob- 
inson High Pressure 
Three-In-One Packer — 


May be set any dis- 
tance from bottom of the 
well. 


@ Mud or fluid may be 
used on top of the pack- 
er to assist in holding 
high gas pressures. 


Weight of tubing or 
casing sets packer when 
bottom of hole is 
reached. 








“Acken™™ 
P. O. Box 1408 


TULSA, OKLAHOMA 
Factory: Coffeyville, Kansas 
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LUBRI-GAS 


THE PREMIUM PLUS GASOLINE 


There is no need to wait for promises of ‘‘things to 
come after V Day’’. You can sell a Better gasoline to- 
day by treating your regular grades with Lubri-Gas 
Motor Fuel Lubricant. 


Any Gasoline Treated with Lubri-Gas 
Becomes a Better Motor Fuel. 


Transport truckers—large industrial users—individual car 
owners—farmers are enthusiastic about the super-service 
Lubri-Gas Treated Fuel gives them when used in their trucks, 
diesels, passenger cars, tractors and other motorized equip- 
ment. They report that Lubri-Gas eliminates sticky valves, 
removes carbon, saves repair bills, and adds extra miles per 
gallon consumed. Motors run cooler and last longer with 
Lubri-Gas. 


Lubri-Gas customers are Satisfied Customers. 


JOBBERS— DEALERS: You Can Sell Lubri-Gas! Write Today 


LUBRI-GAS 


. is Premium Plus 
because it is not only Anti-Knock, 
but also Anti-Friction, Anti-Carbon, 
Anti-Gum, Anti-Sludge. 





LUBRI-GAS 
_ Registered Trademark 
LUBRI-GAS LABORATORIES 


221 No. LaSalle St. 
Chicago 1, Mlinois 


Cleans and Lubricates as It Powers Your Motor 
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PETRO-CHEM IS0-FLOW" FURNAGES 


are unlimited in 


SIZE... GAPAGITY, .. DUTY 


“Wwede Mork Potent haved end pending 


ETO CHEM ocean sonrns 


REPRESENTATIVES 


Bethlehem Supply Co., Tulsa, Houston, Los Angeles * D. D. Foster Company, Pittsburgh * 








Faville-Levally Corp., Chicago 
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Sewing THE OIL REFINER 


Immediate Shipment from Houston Stocks: 


WELDING FITTINGS METERS—Water 


EDWARD VALVE & MFG. COMPANY PEERLESS MANUFACTURING CO. 
VALVES—Forged and Cast SEPARATORS—Air, Oil, Gas and Steam 





NATIONAL TUBE COMPANY ASHTON VALVE COMPANY 


CONDENSER TUBING — Seamless Steel GAUGES, RELIEF VALVES 
SEAMLESS PIPE 


BONNEY FORGE & TOOL WORKS 
HENRY VOGT MACHINE COMPANY 


WeldOlets and ThredOlets 
FORGED STEEL PRODUCTS 


MASON-NEILAN REGULATOR CO. 
COMMERCIAL IRON WORKS AUTOMATIC COMBnEAS 
ORIFICE FITTINGS 


ERIE MANUFACTURING CORP. 
ALLOY STEEL STUD BOLTS 


SMITH METER COMPANY 
METERS—Petroleum 


Inquiries Invited 
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BASOLINE FIRES in loading racks 


ane Fo-uwgh 
zo handle 


[UFKIN 


“MEZURALL” 
PaPE-KULE 





& Yes, it’s commonly known that gasoline fires are 
among the hardest to control. Yet we simulated condi- 
tions at a gasoline loading rack, kindled a fire beneath 


a tank truck and permitted the gasoline to boil and over- 





flow, enveloping the entire truck in flames. 





Then it was up to FIRE-FOG to prove its ability, and 
here’s what happened: 


Instantly an enveloping cloud of misty water spray 
fell upon the leaping flames. Oxygen “starvation” fol- 
lowed immediately and the fire was blanketed .. . in a 


matter of seconds it was completely under control. 





That’s how FIRE-FOG works. Its nozzles, strategically 
placed to cover any serious fire hazard, do guard duty 24 
hours every day. When fire breaks out, FIRE-FOG per- 
forms automatically, quenching fires quickly, surely, and 
effectively. It is also the ideal fire protection system for 
electric transformers, oil quench tanks, open tanks of flam- 
mable liquids and 
similar hazards. In- 


quiries are invited. 





Psa agence manufactures and 





line of fire pro- 


poser es auulens and systems for all et RE, ow 
types of fire hazards. Listed by Un- s Z, FA TN 
derwriters’ Laboratories— approved 

Ty 0 by Factory Mutual Laboratories. 


SPRINKLER CORPORATION OF AMERICA LOINAW, MICHIGAN ¢ Neen cy fA 


TAPES « RULES e PRECISION TOOLS 

















YOUNGSTOWN, OHIO... OFFICES IN 31 CITIES 
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Send tor a copy of our leaflet, “Give Your Ropes a Chance” which Agent in Argentine: F. Lawson Kerr, 
illustrates: the right and the wrong method of handling Wire Ropes Casilla de Correo 1391, Buenos Aires. 


there’s a Davis Pressure 
Regulator ... custom-made 
for your needs! 


® To obtain maximum operating efficiency 
in your pressure regulator installation it is 
essential that 1) the regulator be the cor- 
rect size; 2) that it has the proper oper- 
ating characteristic for the job. The Davis 


line is complete; no matter how special the 4ieelli 
application, Davis builds a regulator that : i OWEN T e g 

will do the job. Write for Bulletin 100 A =m | yp 

today! 


i ssennaved Gxt i lake Ta TOOL CHEST---WORK BENCH 


tenaw Ave., Chicago 8, Ill. 





This 5 foot bench has the same construction 
and convenience features as the 8 foot model. 
It has the central drawer locking system, roller 
mounted drawers, large rag bin, welded and 
braced vise stand, skid mounting, all-steel con- 
struction, welded throughout. 


The working surface is 5’ by 24” with a 12” 
panel at the back fitted with pegs where tools 
can be kept within easy reach while working. 


Davis No. 14 Spring-Loaded, 


. “a mae =OWEN TOOL CO. 


825 WASHINGTON AVE CAP. 021 


HOUSTON 1 TEXAS 


ia 


Distributor: Westcott & Gries, Inc., Tulsa and Oklahoma 
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CEMENT QUALITY 


LONE STAR CEMENT CORPORATION «. DALLAS « HOUSTON 
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TAL 


EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 





Refinery 


W. C. Berry 


CRACKING UNIT COMPLETE 


2200 bbl.—Latest type furnaces—Alloy tubes and headers 
Will move and reerect or sell where is 
Cash or terms 


Equipment Inc.—Tulsa 


nmion Ave. at 2lst 


R. W. Duden 








FOR SALE: DRILLING MACHINE, Model 
N- Fort Worth Spudder together with tools 
and lines, complete. This is 1942 model in 
first-class condition. EXCHANGE PIPE & 
SUPPLY CO., 206 South 3rd St., Muskogee, 
Oklahoma. 





i-Wilson Hydraulic Casing Pulling Ma- 
chine Complete, mounted on D S 40 
International Truck. 
|-8” Wilson Tubing and Rod Servicing 
Machine mounted on D S 30 Interna- 
tional Truck equipped with Tulsa Power 
Winch. 

|-1942 Model Chevrolet Truck with Tulsa 
Power Winch, 5th Wheel and 28 foot 
Float. 

|-1942 Dodge Pick Up. 

It interested, write, wire or phone Service 
Supply Company, Greggton, Texas. 
FOR SALE: 25 used 44 inch oval steel 

tanks—104% ft. long—642 ft. wide—5 ft. high 

—2,100 gallons. 18 inch manhole — plank 

skids for truck mounting. Location Brook- 


lyn, N. Y., Twin Cities Chevrolet, Inc., 
Benton Harbor, Mich. 


ONE REGULAR Model Wilson Super Sin- 
gle Drum Winch. 1940 Waukesha, gas-gaso- 
line motor. 32 x 8” drum. 8” wide dual air 
cooled brake rings. Mounted on Chevrolet 
truck. W. B. Grant, 2501 North Hudson. 
Oklahoma City, Oklahoma. 

ONE Longyear Rotary Core Drill on 
skids complete with new 5”x8” Gardner- 
Denver mud pump and powered with new 
International Diesel motor. New Failing 
Swivel, light plant, 2,500 276” P.K. Rod. 
Call or write R. J. Lewis, *Phone 65688, 


#00 Block East Central Ave., Wichita, 
Kansas. 














RAILWAY EQUIPMENT AND 
ACCESSORIES . 
We can furnish rails, spikes, bolts, angle 
bars, locomotives, cranes and other rail- 
way material. Also Motors, heavy duty. 
Write, wire or phone for prices. 
SONKEN-GALAMBA CORP. 
108 N. 2nd St. Kansas City, Kansas 








VALVES 


New and Used for all refinery and in- 
dustrial uses. 2” up to larger sizes—Also 
New Steel Flanges and welding’ fittings. 


NEWMAN'S 


L.D. 635 P.O. Box 1865 TULSA, Okla. 





2—12x12 AJAX Steam Engines enclosed. 
RB Type complete with steam separators, 
A-l1 condition. Inquire T. T. Eason and 
Company, Enid, Oklahoma. 

“FOR SALE: 1—Parkersburg SCII pumping 
unit, stroke § to 11’, in “oo condition. 
At a bargain price. Jos. Greenspoon’s 
Pipe Corp., National Stock Yds., St. Slair 
Co., Illinois. 

FOR SALE: Two 150 H.P. 150# W.P. re- 
turn tubular boilers at an attractive price. 
KEYSTONE BOILER WORKS, 408 S. Mos- 
ley Street, Wichita, Kansas. 


FOR SALE: One {1) steel beam type drill- 
ing in unit with HP Buda engine, A 
type mast, drillin: rt sand lines and mis- 
cellaneous tools. Veeder Supply & Develop- 
ment Co., Cherryvale, Kansas. 


6202’—10” 314” OD external flush Hydrill 
i 














pipe 
1—14x 744x18 Wilson Snyder pump 
3—14142 x 742 x 18 Ideal pumps 
1—14 x 7% x 18 Oilwell pump 
1—14x 744x18 Wheland pump 
1—14x744x16 Gardner-Denver pump 
5—104 HP 250 WP Kewanee boilers 
Have several complete large and me- 
dium size power steam rigs for immediate 
sale. JAMES W. MAX, 506 Esperson 
Bldg., Houston, Texas. 
SACRIFICE: Need Floor Space. 700 KW 
Four-Unit Electric Power Plant, Complete, 
Gas Engine Driven. EMCO EQPT. CO., 
Nat'l Bidg., Okla. City, Oklahoma. 








NATURAL GAS GENERATOR SET 
Lycoming Natural Gas Engine with 30- 
KW 120/208 volt, 60 c ~— 4 wire gener- 
ator, all complete and in first-class con- 
dition. Offered for immediate sale. Write, 
wire, or phone 

Patten Tractor & Equipment Co. 
1056 No. Kolmar Avenue 
Chicago 51, Illinois 
Telephone: Belmont 1240 








COMPLETE ROTARY RIG 
FOR IMMEDIATE SALE 


Recently completed 7,200-ft. hole in Ce- 
ment area, a terrific value at $45,000.00. 
Wire, write or phone 


TULSA IRON & METAL CO. 
302 N. Main, Tulsa, Okla. 
Phone 4-1541 





SUCKER RODS 
90,000’ Ye” 
10,000’ wae 
30,000” ad 
Second hand alloy prewar sucker rods 
containing about 2% nickel. Located at 
Oklahoma a All from Deep Wells, 


M. R. TRAVIS 
1702 S. Boulder 2-2477 Tulsa, Oklahoma 











FOR SALE 
20,000 ft.4” OD 6# reuseable steel tubes, 
stri 


ctly #1 
2,500 ft. 6” ‘Standard black pipe, T&C 
strictly #1 
6,000 ft. 6” "standard black pipe, plain 


and be 
2,500 ft. 554” OD 15# tubing #1 re-use- 
able, “plain and beveled for 
CA’ IRON PIPE 
7,500 ft.4” Class B, Bell & Spigot, re- 
useable 
2,500 ft. 2” Simplex, re-useable 
1,500 ft. 3” Class B, Bell & Spigot, re- 


eable 
12,500 ft. 4” Class 150, Bell & Spigot, new 
Wire, write or phone for complete 
information. 


SONKEN-GALAMBA CORP. 





Kansas City 18, Kans. 








NEW! 
G ENERATORS 


IMMEDIATE DELIVERY 
WESTINGHOUSE 10 KW A.C. NEW. 
3 phase, 60 cycles. 240 volts. 1200 RPM 
80% PF Dir. Con. Exciter. 125 V.D. C. 
Ball Bearings, with Ammortisseur 
Winding. Reconnectable for 480 or 208/ 
120 V. 


COLUMBIA 35 KW A.C. NEW 3 phase, 
60 cycles. 240 volts. 1200 RPM Dir. Con. 
Exciter. 125 V.D.C. Ball Bearings, with 
Ammortisseur Winding. 
KATO 5 KW A.C. NEW. Single phase, 60 
cycles. 110 volts. 1800 RPM. Self Excited. 
Ball Bearing. 1 bearing—for direct con- 
nection. 
KATO 1 KW A.C. NEW. Single Phase. 
cles. 110 volts. 1800 RPM. Self Ex- 
cited. Ball Bearing. 


Wire, Write or Phone 


BENJAMIN’S for MOTORS 


Dept. J. 12th Ave. oe La St., 
Brooklyn, N 














FOR SALE: 5,000 419” OD 16.60% Range 


tg 364 with regular ee pn - 
a® Range 2 dr e W 
A.PI. F.H. peed oy 


joints. Also 1 steel drilling 
rig complete with boilers and drill pipe 
capable of drilling 6,000. Wire, write or 
vhone Louisiana Iron & Supply Co.. Shreve- 
port, ° 

FOR SALE at Oklahoma City Warehouse, 
207 Jts. 6233’ Used 342” OD 1334 LEFT 
HAND Special Alloy Rotary Fishing Pipe 
with Hughes-Acme Tool Joints, Round 
Fluted Kelly & Subs. Cities Service Oil, 
Patridge, Bartlesville, Oklahoma. 


FOR SALE: 1 Failing 36 Core Drilling or 
aan WK M Rig; 1,000 feet P K Drill Stem: 
2—21% M Slip and Spider; 1—1%4-in. 
Porta Swivel; 23 feet 2%%-in. Double 
Tube Cone Barrel; 41-foot Franks Mast. As- 
sortment P K Sub Rods, Plugs, and other 
equipment. Box A-462, The Oil and Gas 
Journal, Tulsa, Oklahoma. 


FOR SALE BY OWNER AT SILICA, -_ 
SAS WAREHOUSE: 125,000 ft. Used 3” a 
set eh re 20,000 ft. Used 249” Upset Tu 
ing; 3,000 ft. Used 4” Lapweld Line Pipe; 
3,300 ft. ae 3” Upset Cement Lined Tub- 
ing; 50,000 Used Jones Type 7 Sucker 
Rods % & i: 3,000 ft. New 349” 150# test 
Johns “Manville pipe with fittings; 500 ft. 
New 4” 150# test Johns Manville pipe with 
fittings; 2,000 ft. New 6” 150% test Johns 
oe pipe with fittings; 3,600 ft. New 7” 

24% 8 Rd. Thd. Seamless Steel Casing Grade 
H-40 Range 2; 3,200 ft. New 7” 24# 10 V Thd. 
Seamless Steel Casing Grade H-40 Range 2; 
4,000 ft. Used 7” 24# 10 V Thd. Seamless 
Steel Casing Grade C Range 2; 5—Lee C. 
Moore Standard Rig Fronts with 11’ band 
wheels complete with 5 O.C.S. counter-shaft 
clutches, Happy Idlers for long & short 
belts and 40 H.P. Weber gas engines, gal- 
vanized iron engine houses & belt halls 
that have been Tnemecized; 5—94 Ideco 

0007 a gee derricks, Tnemecized, 
complete with galvanized bolts, two sheave 
crown blocks and guy wires, standing; 
1—94 Ideco 336,000# galvanized derrick 
complete with two sheave crown blocks. 
Not erected. Subject to prior sale, with- 
drawal from market. J. H. Tatlock, Wich- 
ita 2, Kansas. L.D. 18 or Local 4-6336. 


FOR SALE: National Drilling Machine 
consisting of all sills, new mast, new fibre 
friction pulley, belt, reverse clutch, beam, 
new temper screw, new wire line ‘clamps: 
No. 45 Star Spudder now running with TXA 
Hercules Motor; 1—TXO Hercules Motor 
rebuilt and reconditioned; 1—Internationai 
1 Motor, reconditioned, good as new. 
Also short drilling bits and some odds and 
ends in cable tools. All of above worth the 
price. Address P.O. Box 247, Owensboro, Ky. 

SANDERSON-C YCLONE: New truck 
mounted spudder at cost, drive-away; a vic- 
tim of manpower shortage. Thomas M. 
Galey, Owensboro, Ky. 


FOR SALE: 3,000” NEW 14” O.D. PLAIN 
END 54# Steel Pipe, 7500 18” O.D. USED 
PLAIN END. 58# get Vara 25,000’ 
4” Standard Line T 4 


. Gilbert Pipe 
& Supply Co., ccm, ey 


FOR SALE: G. A. K. Waukesha Engine 
—A-1 condition. The Veeder me el & 
velopment Company, Cherryva Kansas. 

FOR SALE: Well drill machines, cable 
tools, bits, stems, Jer, cable, bailers, blocks, 
elevators, en boilers, fishing tools. 
Write S. W. , Pueblo, Colo. 

FOR SALE: 75 "i 40 New reg Cou- 
pee ye a ithout iaias. ais — 


921 Michigen iponan E., Jackson, Michigan’ 


50—5” and 7” old style tubing catchers, 
+ a %” sucker rod. Case hardened boxes. 


R. Travis, 1702 South Boulder, Tulsa, 
Okla. 



































FOR SALE 
1—6%4” x 14” reconditioned EXK Gard- 
ner Denver Power Pump, with sheave. 
2—73%4” x 18” Sixteen Valve Oil Well 
Power Pump, less sheaves. 
—— “x 1%” x 18” National Steam 


mp. 

1—12” x 12” roller bearing Ideal Ajax 
Steam Engine, ta or without seven- 
foot substructur 

1—4-sheave 66” rolier bearing National 
Traveling Block 


EMPIRE OIL FIELD MACHINERY CO. 
Tel. LD-18 Odessa, Tex. P.O. Box 4026 














925,000 01 —y ~~ eS in — 
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Portrait of Yoloy 


Resisting a 
>-Year Salt Attack 








THIS Yoloy pipe has been in daily 
service in a corrosive salt atmosphere for 
over three years. It is the tail-water line 
handling condensate from the vacuum pan 
of a salt evaporator. 

To the left you see the equipment “‘as is,” 
encrusted with 3 years’ accumulation of 
salt. Much of the piping, valves, tank, etc., 
is badly corroded. 

Above is a closeup of the Yoloy pipe 
after the salt was removed. Note that it 
retains its perfection of threads, in fact, has 
the appearance of new pipe. That's be- 
cause Yoloy is a nickel-copper steel, its 
remarkable ability to resist corrosion 
demonstrated in hundreds of instances like 
this. 

Yoloy has many other valuable charac- 
teristics, too--extra strength, ability to with- 
stand shock at low temperatures, great 

sort, Ohio. The iallwater piper apodlighted ‘have it outers ductility, high weldability. Whenever you 
Seaiched by Sacaeuse 200 Magy Gameeen, nen ae have the problem of selecting steel to meet 
adverse conditions, specify Yoloy. Yoloy 
is available now. Drop us a line ond our 


Y 0 U N G S T 0 W N representative will be at your service. — 


Pipe and Tubular Products - Sheets - Plates- 
THE YOUNGSTOWN SHEET AND TUBE COMPANY Coaduls - Bess - Electrolytic Tin Plate - Coke 
ep pada Tin Plate - Rods - Wire - Nails - Tie Plates 
Manufacturers of and Spikes-Alloy and Yoloy Steels. 
Carbon, Alloy and Yoloy Steels 
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